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The attached communication regarding the Climate Action Plan (CAP) prepared by the 
City's Energy Task Force in conjunction with the City Administration, received from Julie 
A. Jacobson, Assistant City Manager, is forwarded for the review, consideration and 
deliberation of your Honorable Body. 

The CAP represents a significant milestone in the City's local response to the global 
issues of climate change, peak oil and rising energy costs, energy security and air 
quality related health issues. The CAP and its phased implementation represents the 
bold leadership and vision set forth by City Council and focuses on how the City, 
through its own actions, can be a leader on the reduction of greenhouse gases and the 
use of clean, renewable electricity. 

The strategy set forth in the CAP calls for a combination of recycling, renewable energy 
purchases and energy efficiency measures. This approach was identified and vetted by 
the Energy Task Force, a 14-member group appointed in February 2006 to develop a 
document that is comprehensive, forward-thinking, and establishes energy reduction 
measures to meet achievable goals. 

Accompanying this document is a presentation of the City Administration's proposed 
strategy for implementing the Climate Action Plan. This strategy balances the need 
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make strategic financial decisions with the need to address global energy concerns on a 
local level. The Administration has developed strategies to achieve many of the 
proposed reduction measures in FY'07 and FY'08 while long-term measures will be 
carefully evaluated and pursued based on available resources and feasibility. Short- 
term goals include hiring a part-time energy manager, assessing the feasibility of 
purchasing $25,000 worth of Renewable Energy Certificates (REC's) this fiscal year, 
and increasing REC purchases over a three year period from FY 2008 through FY 2010 
to achieve 20% clean, renewable electricity by 2010. 

I wish to thank the Energy Task Force and members of my Administration for their hard 
work in developing the Climate Action Plan. I respectfully recommend that the Plan be 
referred to the appropriate City Council Standing Committees including Land Use, 
Municipal Operations, Regional Affairs and Strategic Planning for further review and 
consideration. 

Respectfully submitted. 




Michael V. O'Brien 
City Manager 
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To: IVIichael V. O'Brien, City IVIanager 

From: Julie A. Jacobson, Assistant City Manager 

Date: January 26, 2007 

Re: Climate Action Plan 




Please find attached the Climate Action Plan as prepared by your Energy Task 
Force over the past twelve months with assistance from the energy consultant, 
Carissa Williams. This report is the culmination of a year of research and 
discussions among the Energy Task Force (ETF), the consultant, and the city 
administration to develop a comprehensive plan for reducing greenhouse emissions, 
identifying alternative sources of energy, and setting aggressive yet achievable 
goals for the city to strive towards as a concerted local effort to address a critical 
global problem. 

Also attached is a proposed presentation on the city administration's Implementation 
Proposal for the Climate Action Plan which outlines short term and long term actions 
and strategies for reaching the goals of the Energy Task Force and the City Council 
as stated in its March 2005 20% clean, renewable electricity by 2010 resolution 
which set as a goal that 20% of the electricity used by municipal buildings and 
lighting come from clean, renewable sources by 2010. This resolution made 
Worcester the largest city in the country and the first in Massachusetts to pass a 
20% by 2010 resolution. 

The City Council and city administration have taken a number of critical steps related 
to our efforts as part of the Cities for Climate Action Protection Campaign (CPP). 
Those actions include: 



October, 2003 
April, 2004 
March, 2005 

February, 2006 



Fall, 2006 



City Council adopts a resolution to join the CCP 
City completes greenhouse gas emissions inventory 
City Council adopts 20% clean, renewable electricity by 
2010 resolution 

City Manager appoints Energy Task Force and hires Energy 
Consultant to develop Climate Action Plan and propose 
greenhouse gas emission reduction target 
Energy Task Force submits to administration draft 
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Climate Action Plan 
January, 2007 Climate Action Plan submitted to City Council with proposed 

Implementation Plan 

Among the proposed short term measures the administration can take to begin to 
implement the Climate Action Plan are proposals to: 

■ Hire a part-time Energy Manager. 

■ Propose green municipal policies and ordinances. 

■ Assess feasibility and purchase $25,000 worth of Renewable Energy 
Certificates in FY'07. 

■ Assess feasibility of increasing REC purchases over three year period from 
FY'08 through FY'10 to achieve 20% by 2010 clean, renewable electricity. 

■ Develop and propose a school waste recycling plan. 

■ Assess the feasibility of ETF's suggested renewable energy investments in 
methane capture, hydro, solar and wind power. 

■ Decide which strategies to implement and develop accompanying 
implementation plan and budget. 

One of the major recommendations of the ETF is to hire an Energy manager to 
implement the Climate Action Plan and to educate the community on the available 
programs and efforts that they can participate in to reduce greenhouse gas 
emissions and to promote the use of clean energy. It is our recommendation to 
immediately hire a part-time Energy Manager within the Planning and Regulatory 
Division to oversee the implementation of the Climate Action Plan and the city's 
efforts to reduce energy consumption, reduce greenhouse gas emissions, and meet 
the goals set forth for clean renewable energy adopted by the Council and proposed 
by the Energy Task Force. This position will begin as a part-time position funded 
with dollars generated from the MTC and the citywide efforts to purchase Renewable 
Energy Certificates (RECs) and join the Clean Energy Choice Program, both of 
which will yield funds to the city to support the position of an energy manager. As 
those funds increase through increased energy conservation measures, we will 
expand the Energy Manager position to full-time, so the position will be self- 
sustaining. 

As background on this initiative, the Energy Task Force (ETF) was created in 
February of 2006 with the appointment of a 14-member committee consisting of 
leaders representing local businesses, environmental organizations, municipal 
government, and utility companies. The mission of the ETF was to create a step-by- 
step plan to reduce energy consumption, reduce greenhouse gas emissions and 
increase the use of clean, renewable energy in a cost effective manner in the City of 
Worcester. In order to meet this mission, task force members formed three sub- 
committees representing the main aspects of the Climate Action Plan: 
Transportation, Renewable Energy, and Energy Efficiency. The City joined the 
Cities for Climate Protection (CCP) campaign in October of 2003 by a unanimous 
resolution of the City Council. CCP is an international campaign of ICLEI - Local 
Governments for Sustainability. The City Council authorized the City Manager in 
September of 2005 to apply for grant funding under the Massachusetts Technology 
Collaborative's (MTC) Clean Energy Choice (CEC) Program to hire a consultant to 
organize and work with an Energy Task Force to develop a Climate Action Plan 
which identifies cost-effective strategies for the City of Worcester to reduce its 
energy consumption, set realistic and measurable targets for reducing greenhouse 
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gas emissions and to enhance and clean our environment. The City partnered with 
the Regional Environmental Council (REC) to serve as the City's Energy Consultant, 
and Carissa Williams was hired as the Energy Consultant. On December 20, 2005, 
the City Council voted to authorize the City to continuously draw upon funds each 
quarter collected by the MTCs CEC Program to support clean energy initiatives in 
the City. The City receives funding from the MTC based upon the number of 
participants who choose to utilize renewable energy through Green Up/Clean 
Energy Choice on their electric bill. These funds, which are matched by the MTC, 
are made available to the City on a quarterly basis and support the Energy 
Consultant and related activities. 

The ETF voted unanimously to become a member of ICLEI, which is a membership 
association of consisting of more than 475 local governments and national and 
regional local government associations that have made a unique commitment to 
sustainable development. ICLEI offers a 5-step framework to help local 
governments reduce global warming and air pollution emissions: 

1 . Conduct an inventory of greenhouse gas emissions 

2. Set a reduction target and target year 

3. Create a Local Climate Action Plan to reduce emissions 

4. Implement the Plan and proposed measure 

5. Monitor and evaluate progress 

The City completed the first step, conducting an inventory of greenhouse gas (GHG) 
emissions in April of 2004. Worcester received an ICLEI award for completing the 
greenhouse gas emissions inventory. Wth the completion of the attached CAP, the 
ETF has fulfilled the first three steps of its mission. Now we must focus our efforts 
on the implementation of the CAP and the monitoring and evaluation aspect. To 
accomplish this and to keep the momentum going, and to generate the funds 
needed to support the effort, we recommend the hiring of the part-time and later full- 
time Energy Manager. 

The Climate Action Plan is a comprehensive and aggressive, yet we believe 
achievable, plan with realistic and measurable goals. It must remain a flexible 
document as we work over the next months and years to evaluate, develop action 
plans, and attain the goals outlined within the Plan. 



Sincerely, 

Julie A. Jacobson 
Assistant City Manager 

/attachment 
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Vision Statement 

The City of Worcester seeks to be a leader in sustainability. 
To improve the city's economic viability and quality of 
life, we are pursuing the efficient and wise use of natural 
resources and clean, sustainable sources of energy to serve 
our needs for mobility housing, education, community 
building, economic growth, public safety and other necessities. 

The goal of the Climate Action Plan is to reduce Worcester's energy 
use and greenhouse gas emissions through a combination of cost- 
recoverable and cost neutral action. This action will put Worcester 
on a course towards a sustainable future and improve the quality 
of life for Worcester's residents, visitors, workers, businesses and 
institutions. It is our hope and intention that this Climate Action 
Plan will inspire responsible resource and energy consumption 
throughout the greater state, national, and global communities. 
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From the City Manager 




Climate change is upon us and its effects are already apparent throughout the 
world. The scope and magnitude of the potential changes to our environment 
present a clear danger to our way of life and continued economic development 
worldwide. Our reliance on fossil fuels has left a legacy of a fundamentally al- 
tered planet. Fortunately, the changes to our climate thus far have not yet af- 
fected our way of life. However, within a generation we may face changes that 
will cause great dislocation, strife and energy shortages as the world's economic 
development demands more from an oil exploration and production system that 
has already peaked. 

It is within this context that we must decide how we, the City of Worcester, will 
contribute to addressing this challenge. 



Reducing our greenhouse gas emissions is within our reach. We can reduce the pollution that causes global warm- 
ing by using currently available technologies that also enhance economic development. In our schools, homes and 
places of work, we can implement energy efficiency measures, use renewable energy, and increase waste recycling 
to pollute less and save money. These measures are not in conflict with economic development; instead, they are 
the basis on which our future economic development and quality of life will rely. 

Our actions can be an example to others, inspiring responsible energy and resource consumption. As cities around 
the world make similar commitments, we can collaborate with each other to reduce climate change, improve en- 
ergy security and improve our economic competitiveness. We all must work together to become more sustainable. 
By taking part in this global effort we can succeed. Please join me in implementing this plan and achieving a more 
sustainable Worcester, and help us become "The GREEN heart of the Commonwealth"! 



Michael V. O'Brien 
City Manager 
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Common Abbreviations & Acronyms 
in this Document 



GAG PS 

GAP 

GGP 

GMRPG 

CO. 
eGO^ 

EIA 

EM 

EPA 

ETF 

GHG 

GWP 

HEV 

IGLEI 

IPPG 

KW 

kWh 

LEDs 

LEED 

LORI 

MPG 

MTG 

MWh 

NO, 

PV 

REG 

RPS 

WRTA 

VMT 

UBWPAD 



Clean Air Climate Protection Sofware 

Climate Action Plan 

Cities for Climate Protection Campaign 

Methane 

Central Massachusetts Regional Planning Commission 

Carbon Dioxide 

Equivalent Carbon Dioxide 

Energy Information Association 

Energy Manager 

Environmental Protection Agency 

Energy Task Force 

Creenhouse Cas 

Clobal Warming Potential 

Hybrid-Electric Vehicle 

ICLEI-Local Covernments for Sustainability 

Intergovernmental Panel on Climate Change 

Kilowatt 

Kilowatt hour 

Light Emitting Diodes 

Leadership in Energy and Environmental Design 

Large Onsite Renewables Initiative 

Miles per gallon 

Massachusetts Technology Collaborative 

Megawatt hour 

Nitrogen oxides 

Photo-Voltaic 

Renewable Energy Certificate 

Renewable Portfolio Standard 

Worcester Regional Transport Authority 

Vehicle Miles Traveled 

Upper Blackstone Water Pollution Abatement District 



Helpful Definitions in Reading this Document: 



Anthropogenic 
Clean Energy Choice^ 



Clean Energy Fund 



Criteria Air Pollutants 

Energy and Environment 
Manager (EEM) 



Global Warming Potential 



eCO. 



KW vs kWh 



Photovoltaics (PV) 

Renewable Portfolio 
Standard (RPS) 

Sustainable 



Caused or produced by humans. 

A program of the Massachusetts Technology Collaborative (MTC) that 
matches the premium paid by electricity consumers in MA for clean, renew- 
able energy (should the consumer choose to participate) and creates a fund 
for cities that they may use for any project in support of clean energy. 

The fund set up by the Clean Energy Choice program mentioned above. 
The fund is to be used exclusivelyfor projects that support clean, renewable 
electricity 

Air pollutants that are harmful to human health and regulated by the EPA. 

Job titled of the proposed full-time staff whose responsibilities would 
include overseeing the implementation of the Climate Action Plan, updating 
the CHC emissions inventory and writing annual progress reports. 

Each greenhouse gas differs in its ability to trap heat. This ability is called 
global warming potential or CWP Carbon dioxide has a CWP of one, and 
the CWP of all other gases is measured relative to CO^. 

Creenhouse gases are quantified in terms of eCO^ (carbon dioxide equiva- 
lents). You can think of this as one molecule of gas A has the same heat 
trapping effect as I *CWP^ molecules of CO 2. For instance, methane has a 
CWP of 21. If 10 molecules of methane are emitted, the emissions in eCO^ 
are 10*21 =210. Emitting 10 molecules of methane has the same effect 
on climate change as 2 1 molecules of CO^. 

Kilo-watt hours (kWh) are determined by the amount of kilo-watts (KW) 
multiplied by the amount of time generating electricity Example: If a solar 
panel that produces 2KW is operating for 5 hours, 2KW * 5hrs = lOkWh, 
1 kWh are generated. 

Solar panels that produce electricity 

A state law that requires a certain percentage of electricity sold each year 
to be generated by clean, renewable sources. 

To live in a way that ensuresthat our quality of life will not degrade and that 
future generations will enjoy the same or better quality of life. 



Executive Summary 
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The threat of climate change impacts - increased 

temperatures, more extreme heat days, and 

changing precipitation patterns - are becoming 

more real each day. 

While scientists can not predict exactly 

how climate change will affect each area of the 

globe, they can model the general impacts and 

hazards. 

What is not disputed are the facts that 

I) carbon dioxide (CO^) concentrations in our 

atmosphere have been steadily increasing since 

pre-industrial times, 2) this increase in CO^ is 

largely due to human influence, and 3) that an 

increase in CO^ (aka greenhouse gases) in the 

atmosphere increases the average temperature. 

Many credible scientific agencies, such as the U.S. EPA, the IPCC, and NOAA, have stated these facts. 

The City ofWorcester has decided to take responsibility for its contribution to greenhouse gas emissions. 

In October 2003, the MayorTimothy Murray proposed a resolution to City Council and Worcester became the 

19th city in Massachusetts to join the Cities for Climate 
Protection (CCP) Campaign - a campaign run by ICLEI 
Local Covernments for Sustainability CCP is an interna- 
tional campaign of local governments who are committed 
to reducing their greenhouse gas emissions. CCP offers a 
five step process to help local governments achieve this 
commitment: I) Conduct a Creenhouse Cas Emissions In- 
ventory and Report for the entire community as well as 
municipal operations. 2) Set a Creenhouse Cas Emission 
Reduction Target. 3) Develop a Local Climate Action Plan. 
4) Implement the Local Climate Action Plan. 5) Monitor 
Emission Reductions 

CCP has engaged over 770 communities worldwide, 
25 of which are in Massachusetts. Many of these communi- 



Summers in Massachusetts 

Summer in Massachusetts could 
feel like the typical summer in 
South Carolina by the end of the 
century unless we take action to 
reduce heat-trapping emissions 
tod^. 
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Source: Union of Concerned Scientists 



ties have completed Step 3 by putting together an Energy Task Force to advise on and write their Climate Action 
Plans. In February 2006, City Manager Michael V. O'Brien appointed 14 representatives from City government, 
businesses, utilities, universities and the environmental community to Worcester's Energy Task Force (ETF) and 
contracted with the Regional Environmental Council to hire a part-time Energy Consultant to coordinate the 



Community GHG Emissions by Sector 

The majority of emissions are produced from transpor- 
tation, housholds, and businesses, with municipal emis- 
sions making up a smaller but meaningful, portion. 



Transportation 
30% 



Waste 

4% 



Municipal 

5% 




Residential 
26% 



Commercial / Industrial 

37% 



Municipal GHG Emissions by Sector 

The vast majority of municipal greenhouse gas 
emissions come from energy consumed by 
buildings and waste generation, while vehicle 
emissions also play a large role. 




Business as Usual vs. I 1% Reduction Target 

Worcester would need to reduce the forecasted "Business as Usual" 
2010 emissions by 1 5.7% to meet a target of an I I % reduction of 2002 
emission levels by 2010. Reported in tons of eCO^. 

212,678 



201,538 




; 33,309 



179,369 



2002 



2010 



Year 



Buildings 
44% 



Streetlights 
2% 



Vehicles 



Traffic and Rec 
Lights 
1% 



group. The mission of the ETF was to 
create a step-by-step plan to reduce 
energy consumption, reduce green- 
house gas emissions and increase the 
use of clean, renewable energy in a 
cost-effective manner in the city of 
Worcester 

This Climate Action Plan helps 
Worcester complete CCP's Step 3, 
but its purpose reaches beyond CCR 
First, it also helps Worcester to be 
less wasteful in its energy use, thus 
saving money and making better use 



oftaxpayers' dollars. Second, the plan helps to attain the 20% renewable electricity goal adopted by the City Coun- 
cil in March 2005 and support the generation of clean, renewable sources of energy thus contributing to a more 
reliable, safe, and secure energy supply 

CCP Step I , Worcester's greenhouse gas emissions inventory was originally completed in April 2004 by Ca- 
rissa Williams, Worcester's Energy Consultant, as part of her master's degree work at Clark University The purpose 
is to show where greenhouse gas emissions originate and thus where reduction may be made. 

A municipal reduction target, the second step of CCRof I 1% below 2002 GHG emission levels 
by 2010 is being proposed along with submission of the Climate Action Plan to the Worcester City Council. 
Within this plan, the Energy Task Force proposes various actions that the City may take to reduce their greenhouse 
gas emissions. These measures range from increasing energy and fuel efficiency to using renewable energy sources 
and reducing waste. Implementation of all measures in this plan would lead to a municipal CHC reduction of ap- 
proximately 43%, well over the I \% 2010 target. The majority of these emission reductions would result from 
reducing waste at schools, increasing residential curbside recycling, and capturing methane from the Creenwood 
Street landfill. Capturing methane from the landfill and turning it into energy also has the potential to produce 
almost 45% of the entire municipal electricity needs (including the UBWPAD sewage treatment plant) as a clean, 
renewable resource. 

CPP Steps 4 and 5 involve implementing and monitoring the actions proposed in this plan. To effectively 
accomplish this, the Energy Task Force should evolve into an advisory committee and include more members from 
the local business community as well as more university and residential representatives. As the Energy Consultant's 
grant-funded position will be ending this month, the City should hire a full-time Energy Manager (EEM) who, with 
the help of the ETF, would be responsible for overseeing plan implementation, helping to find sources of funding, 
creating new reduction targets, and enlisting citizen support.The Energy Manager could also complete an annual 
CHC emissions inventory to monitor energy use and the effects of emission reduction actions, as well as author an 
annual progress report on the status of measures that have been implemented and measures planned for the next 
■year 

The effort to stabilize man-made greenhouse gases in the atmosphere will require a long-term commit- 
ment. The emission reduction goals that are currently being set on local, national and international levels are the 
starting point for an unprecedented global effort to lessen the potentially devastating impacts of an environmental 
problem that can affect every person on this planet.The City ofWorcester has begun to take steps to protect itself 
and its citizens from climate change and rising energy prices by passing the Cities for Climate Protection Resolution, 
creating an Energy Task Force, and, most recently becoming a member of ICLEl.The most important next steps for 
Worcester include hiring a full time Energy Manager implementing cost-effective emission reduction measures, and 
creating a modern CHC emissions database. Creative ideas and solutions are always welcome. 
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Proposed Next Steps for Key Measures 



1. Hire a full-time Energy Manager 

A full-time Energy Manager is needed to continue as the guiding force of the Climate Action Plan. This individual 
would be responsible for overseeing the implementation of the Plan, ensuring that proper plans are developed be- 
fore implementing reduction measures, updating the emissions inventory, and writing progress reports. The Energy 
Manager would serve as a unifying entity among the fragmented municipal departments regarding energy use, plan- 
ning, budgeting, supply and load aggregation and would serve as a gatekeeper for all municipal energy use data. 
Want more Info? See page 46. 

2. Install a lOOKW Hydro-Power Turbine at the Water Filtration Plant 

The water filtration plant has a rare opportunity to be a highly productive renewable electricity generation source 
because of the nearly constant flow of water Installing hydro-power could produce a significant amount of the 
electricity consumed by the water treatment facility 

Next Steps: 

• Bring in a small hydro-power professional to do a site and cost assessment. 

• Determine the amount of money the City has available for this project and if further funding sources 
are needed. 

• Communicate with MTC on how to proceed to ensure funding. 

Want more Info? See page 70. 

3. Develop a Plan for Installing a 250KW Wind Turbine at the New North High 

The majority of renewable electricity produced in the U.S. comes from wind power Installing a turbine in Worcester 
benefits the City by reducing CHC emissions, helping to meet the clean electricity goal, saving money on electricity 
costs, providing an educational tool, and providing a publicity tool for demonstrating leadership in energy 

Next Steps: 

• Allow city employees and residents to make suggestions on potential wind sites. 

• Suggestions can be reviewed by the Energy Manager and ETF and she/he can create a list of potential 
sites to be assessed along with a document with all of the suggestions and the pros/cons of each. 

• Develop and adopt appropriate zoning ordinance to regulate wind power 

• Develop a partnership with the EcoTarium. 

• Bring in a wind installer to assess the Crow Hill site and (maybe) other potential sites. 

• Determine the amount of municipal money available to implement a wind installation. 

• Contact MTC to determine best way to proceed. 

Want more Info? See page 75. 

4. Enable 5-Minute Shut-Off in Municipal Trucks 

Medium to heavy duty trucks in the City's vehicle fleet have the ability to be programmed to turn-off after a period 
of idling.Adiesel vehicle idling for one hour each day wastes 500 gallons of fuel and is equivalent in engine wear to 
driving an additional 64,000 miles. 

Next Steps: 



• Put a plan in place for enabling the shut-off, determining who will be responsible and by when the 
switch should be complete. 

• Do It! 

• Be sure to enable shut-off on all new vehicles. 

Want more Info? See page 83. 

5. Municipal Anti-Idling Policy 

It is a Massachusetts law that no vehicle (unless under certain circumstances) can idle for longer than five min- 
utes. The City should pass a supporting policy and bring awareness of this law and the harmful effects of idling to 
Worcester's residents. 

Next Steps: 

• Collaborate with WPS to identify key pickup areas and determine how many signs are needed. 

• Estimate cost of printing and installation. 

• Apply for grant funding if needed. 

• Reduce idling - print signs, install and educate! 

Want more Info? See page 84, 

6. Post Anti-Idling Signs at Schools 

Schools are some of the worst places for vehicle exhaust. Parents who pick-up students often idle for 10-15 min- 
utes. The City can cost- effectively post anti-idling signs to remind people that running their cars is polluting their 
children's air not to mention wasting their gas and money 
Want more Info? See page 84, 

7. Potential Electricity Generation from Methane at Greenwood Street Landfill 

Capturing the methane from the Creenwood Street Landfill and burning it to produce electricity has the potential 
to produce 45% of the municipal electricity needs from a clean, renewable resource and to reduce municipal CHC 
emissions by 30%. 

Next Steps: 

• Continue to monitor test well. 

• Install more test wells. 

• Contact the proper companies for site assessments and cost estimates. 
" Conduct neighborhood meetings for input. 

Want more Info? See page 81, 

8. Promote Clean Energy Choice® 

Clean Energy Choice® is a program sponsored by the Massachusetts Technology Collaborative. Residents of 
Worcester participate by paying a small additional fee on their electric bills for renewable electricity Their premium 
is matched by MTC is put into a Clean Ener^ Fund for the City to be used for renewable energy projects. 

Next Steps: 

• Create a goal for the number of sign ups. 

• Create partnerships. 

• Determine a plan for outreach. 

" Issue a challenge to City employees. 

• Secure outreach funding if needed. 

Want more Info? See page 63. 



9. Create a Clean Energy Choice(^ Competition Between Schools 

Reaching out to students is one of the most effective tactics for disseminating information. Not only are you teach- 
ing children at a young age, they often in turn relay that information to parents, The City and School Department 
should organize a Clean Energy Choice® competition within Worcester Public Schools to encourage increased 
participation. The school with the highest percentage of forms (or maybe a certain number by a certain date) re- 
turned and successfully processed would win an award and prize. This also could be incorporated into the science 
curriculum on renewable energy. 
Want more Info? See page 116, 

10. Renewable Energy and Energy Efficiency Curriculum Development 

It is important to educate students about energy issues. The Massachusetts Technology Collaborative offers a guide 
to incorporating lessons plans about energy resources and climate change into the MA science curriculum frame- 
works. They offer free curriculum materials on theirwebsitewww.masstech.org/cleanenergy/curriculum/about.htm. 
There are also many locally held professional development workshops on the topic of teaching about energy 
Want more Info? See page 116, 

I I. Create an Energy Theme for the Annual School Proiects Fair 

Every May WPS hold a joint Projects FairThe EnergyTask Force proposes that the theme of the 2007 fair be re- 
newable energy and energy efficiency 
Want more Info? See page 1 17 , 

12. Purchase S25.000 Worth of Renewable Energy Certificates rRECs^ 

The City has passed a resolution to purchase or produce 20% of the electricity used for municipal buildings and 
lighting from clean, renewable sources by 20 10. One risk-free way of helping to meet this goal is by purchasing what 
are called Renewable Energy Certificates (RECs).The purchase of RECs will also be matched by MTC and put into 
Worcester's Clean Energy Fund. 

Next Steps: 

• Set a Clean Energy Budget of at least $25,000 / year 

• Work with MTC to expand the $20,000 match to $25,000 

• Set up an agreement with Mass Energy 

• Publicize this action to help market Worcester as the "Creen heart of the Commonwealth" 

Want more Info? See page 67. 

I 3. Upgrade 200 Exit Signs from Incandescent Lights to LEDs 

LED lighting is vastly more efficient than the traditional incandescent lighting, saving energy, time, money and pre- 
venting CHC emissions. This action will pay for itself within months. 

Next Steps: 

• Determine the number of municipal exit signs and current lighting type of each sign. 

• Work with NGridto retrofit all incandescent signs and to determine the cost effectiveness of upgrading 
other types of exit sign lights (i.e. fluorescents). 

• Implement a policy to ensure that future municipal exit signs are the most efficient lighting available 

Want more Info? See page 52, 

14. Increase the Efficiency of Lighting in the Pearl/Elm Garage 

Parking garages have high lighting and energy requirements because of the amount of time and space that it needs 
to be lit. Increase the efficiency of the lights can save money electricity and prevent CHC emissions. Additionally 



National Grid offers a rebate for upgrading parking garage lighting. 

Next Steps: 

• Have NGrid conduct an energy audit and efficiency assessment of the Pearl/Elm Garage. 

• Implement NGrid's lighting energy efficiency recommendations. 

Want more Info? See page 54, 

15. Implement a Change-A-Light Campaign: Encourage Residents to use CFL Bulbs 

If every household in Worcester changed one bulb, it would amount to an energy savings of 6.54 mega-watt hours 
and a cost savings of over I million dollars annually Other cities have implemented similar campaign, and Worcester 
has a good opportunity to partner with local resellers, Spags/Building 19 and Bulbs.com, to promote this action. 
Next Steps: 

• Determine the time line, goals, and partners in the Ghange-A-Light educational campaign. 

• Seek out necessary funding. 

• Implement the campaign and save energy 

Want more Info? See page 55, 

16. Develop an Energy Management System Using Energy Star's Portfolio Manager 

An Energy Management System is importantto the tracking of individual building's energy use, audits, and upgrades. 
Knowing the energy profile of individual buildings can save the Gity money and energy and can essentially pay for 
itself after one to two years. 

Next Steps: 

• Input buildings data into Energy Star's Portfolio Manager online. 

• Work with National Grid to set up Energy Audits and to document upgrade recommendations. 

• Prioritize upgrades based on capital costs, cost savings, and energy/resource savings. 

• Implement upgrades, documenting completed actions, and continue to track buildings energy and water 
consumption as well as energy audits and upgrade history 

Want more Info? See page 49. 

17. Pass a Municipal Energy Efficiency Purchasing Policy 

A municipal Energy Efficiency Purchasing Policy means that when new appliances, lighting, and temperature control 
systems are purchased, their energy use and life-cycle costs are taken into account. This will ensure that new items 
have the greatest energy efficiency for their intended use, which will save the Gity money and reduce emissions. 

Want more Info? See page 58, 

18. Pass a Municipal Green Building Policy 

Green building means building in a way that reduces energy use, water consumption, sprawl, and indoor air pollut- 
ants. A municipal Green Building Policy means that the all new municipal buildings and major renovations would be 
required to meet LEED Silver standards unless the DPW &. R Architectural Services Division first makes a finding 
such certification is inappropriate. A draft Green Building Policy based on the Gity of Arlington's policy can be 
found in Appendix A. 

Want more Info? See page 59. 

19. 2KW OF Solar Electricity Panels at the New Vocational School 

Solar electric panels (aka PV), while not the most cost effective technology, can provide a wonderful educational 
opportunity for residents and students. This is particularly important for a vocational school where students are 



being trained in up and coming technologies. 

Next Steps: 

• Determine the amount of money the City has available. 

• Bring in a solar expert for a site, power and cost assessment. 

• Contract with solar installer and determine from whom to purchase the solar panels. 

• Ensure solar panels will be electronically monitored for production. 

• Apply for MTC funding. 

Want more Info? See page 77. 

20. Look Into Solar Heating. Hot Water, and Electricity at Schools and Other Buildings 

Solartechnologies, such as air and water heating, can save the City energy, money and reduce CHC emissions. They 
are often easy to install and maintain and can be used as an educational tool as well. 

Next Steps: 

• Bring in a solar expert to assess several predetermined Worcester public schools for solar heating, wa- 
ter and electric feasibility 

• Other municipal buildings may also be considered for solar heating, hot water and/or electricity includ- 
ing the water filtration plant, the airport, and UBWPAD, 

• Determine amount of money available or an acceptable payback period. 

• Seek out funding sources if needed. 

• In new construction, assess the use of active and passive solar heating in the design stage. 

Wont more Info? See pages 72-74, 79. 

21. BioDiESEL fR-10^ Pilot Program at Hope Cemetery 

The use and production of biodiesel has been increasing exponentially over the past 5 years and the growth is 
anticipated to continue. Many local governments in New England and throughout the country have begun to use 
biodiesel in their diesel vehicles. Biodiesel is made from vegetable oil and reduces pollution and GHG emissions. 

Next Steps: 

• Educate Hope Cemetery fleet director on the proper process of switching to B-20. 

• Determine if a separate RFP is needed to purchase B-20 in the short term. 

• Include B-20 specifications in the next RFP for vehicle fuel. 

• Look into aggregating demand with other local communities. 

Want more Info? See page 90. 

22.INCREASE Fuel Efficiency of Vehicle Fleet by Purchasing Vehicles w/ a higher MPG Rating 

Oftentimes inefficient vehicles are purchased forthe municipalfleet when there is no need. A Fuel Efficient Vehicle 
Policy should be developed and passed stating that the most fuel efficient vehicle will be purchased in the class 
required to perform the needed tasks. 

Next Steps: 

• Pass a Fuel-Efficient Vehicle Purchasing Policy (See Appendix A for a sample policy) 

• Purchase and install a modern vehicle fleet software that can properly track mileage and fuel use. 

• Develop a method for determining life cycle costs of new vehicles, and determine the increase in initial 
cost (if any) the City is willing to pay for more efficient vehicles. 

Want more Info? See pages 85-89. 



23. Increase Employee Carpooling 

Transportation accounts for about a third of GHG emissions in Worcester and in the state. Driving to work con- 
tributes significantlyto this, and the City should be encouraging municipal employees to carpool.telecommute.take 
public transportation, bike, or walk to work. 

Next Steps: 

• Create an electronic survey for employees to fill out about their daily commute (samples can be found 
at MA DER ICLEI, and BWC).This will help to determine where reductions attempts should be made 
and to measure the results of education in changing commuter patterns. 

• Create an online carpool message board for city employees so that workers coming from the same 
areas may easily link up. 

• City Manager should send out an email to employees requesting that they complete the survey an- 
nouncing the creation of the carpool e-board,and encouraging employees to carpool - highlighting the 
benefits. 

Want more Info? See page 94. 

24. Offer Employee Telecommuting 

Next Steps: 

• The feasibility of telecommuting will have to be determined by individual department heads. 

• If it is feasible, they will have to decide on the number of telecommuting days that are appropriate. 

• Once these two steps are completed, employees must be educated about this option (aka benefit). 

Want more Info? See page 96. 

25. Increase Employee Commuters Traveling by Public Transport/Biking/Walking 

Next Steps: 

• Determine feasibility of various incentives. 

• Create partnerships with WRTA and MBTA. 

• Educate employees. 

• Report on successes, obstacles, and solutions. 

Want more Info? See page 97. 

26. Promote an Employee Take Public Transportation. Bike, or Walk to Work Week 

Once a year some City officials take part in an Elected Officials take public transportation to work day The City 
should expand on this idea to promote a week of taking public transportation, biking, or walking to work. Incentives 
could be offered by department headsfor City employees, and the City could also issue a challenge to all businesses 
and employees who work in Worcester 
Want more Info? See page 1 18, 

27. Recycle at Schools 

Implementing a recycling program in schools can save the City hundreds of thousands of dollars each year by re- 
ducing waste disposal fees. This would also significantly reduce CHC emissions and could serve as an example to 
other communities. Additionally recycling in schools would teach Worcester's youth about recycling, making them 
more likely to recycle at home. 

Next Steps: 

• Determine equipment and resources needed to implement a recycling program. 

• Decide which products will be recycled. 

• Draft an implementation plan. 



• Create a plan to get students excited. 

• Begin recycling and record the amount of recyclables and trash. 

Want more Info? See page 107, 

28. Increase Residential Recycling Rate from 27 Percent to 50 Percent 

Since Worcester began its curb-side recycling program in 1 994, recycling rates have decreased from 36.5% of waste 
in 1994 to 26.6% of waste in 2005. The City has a lotto gain by encouraging residents to recycle, such as reducing 
a significant amount of CHC emissions and saving a substantial amount of money 

Next Steps: 

• Educate residents on how to make it easy to recycle (i.e. put a small bin for recyclables next to every 
trash bin in the house). 

• Recycle at schools. 

Want more Info? See page 106, 

29. Municipal Office Recycling Pilot at 44 Front Street 

Some municipal offices are in privately owned buildings, such as the Planning, Department, Crants Acquisition, and 
Workforce Development, which are all at 44 Front Street. There is no recycling in this building, so building occu- 
pants must either throw everything in the trash and recycle it themselves. The City should set up a pilot recycling 
program at 44 Front Street for the municipal offices there. This will serve as an example and case study for other 
businesses in Worcester that are in a similar situation. 
Want more Info? See page 108, 

30. Install Recycle Bins at City Hall and Downtown 

To show the City's commitment to recycling, recycling containers should be installed next to trash cans inside of 
City Hall and in the outdoor downtown area.This will show people walking through downtown that Worcester 
cares about protecting the environment where they live and work. It may also motivate people to recycle in their 
own homes, knowing that their local government is putting in the effort to do so. 
Want more Info? See page 108, 

3 I. Ensure that Recycling Containers are Visible at Every Municipal Event 

Similar to placing recycling containers in City Hall and downtown, is the idea of providing the opportunity for peo- 
ple to recycle at City-sponsored events. This provides a leadership example for residents and lets them know that 
their city places importance on recycling. In 2005, the City received a DEP grant that provided event-type recycling 
containers that have been used at City-sponsored events at various parks. It is important to have these recycling 
containers visible at every City event without exception. 
Want more Info? See page 108, 

32. Enhance the Municipal Buy Recycled Policy 

The City currently has a "Buy Recycled" policy that goes out with all of its RFPs.This policy states that preference 
should be given to products containing recycled materials provided that the cost does not exceed 1 0% more than 
the cost of the same "new" product. However Purchasing Director John Orrell states that he "can think of no bid- 
der that has ever taken advantage of it". The City should enhance this current policy to make it more prominent, 
perhaps requiring the proposal of products that use recycled materials and those that do not, particularly with 
products like paper Having a strong "buy recycled" policy supports the demand for recycling. 
Want more Info? See page 108, 



33. Protect Open Space. Support Community Gardens, and Plant More Trees 

Increasing the "green" in a City has many benefits: I ) Trees help to shade buildings and block winds, thus reducing 
the need for heating and cooling; 2) Vegetation filters air of harmful pollutants and takes up CO^,3) Greenery helps 
to mitigate the Urban Heat Island effect; and 4) Studies have shown that green environments help kids concentrate, 
increase girls' confidence, reduce violence and crime, and increase neighborliness. 
Want more Info? See pages 109- 1 14, 

34. Maintain Energy and Climate Information on the City Website 

Having clear information online is vrtal.The City's website is its face to the world, and information should be kept up 
to date and useful. In September 2006, Energy Task Force web pages were posted to the City's website containing 
information about climate change, the mission of the ETF, and how residents can be a part of the solution. As CHC 
reduction measures are implemented, these actions should be publicized on these web pages. 
Want more Info? See page I IS, 

35. Hold an Energy Fair 

This should be a highly informative and fun event that includes many community partners, vendors, and represen- 
tatives. The main focus of the event should be to engage the entire community in learning about the City's CHC 
emission reduction initiative and ways for individuals and businesses to take an active role in helping to meet 
Worcester's CHC reduction goals. The fair would provide information about businesses, professional firms, orga- 
nizations, and individuals offering sustainable energy products and services to Worcester residents and businesses 
and could be held on the City Common. Examples of vendors include green-building contractors, solar specialists, 
architects, energy conservation specialists, energy star representatives, clean energy suppliers, business consultants, 
environmental educators, and many other useful resources. 
Want more Info? See page 1 18, 

36. Collaborate with Local Universities and Partner with Local Organizations 

It is important for the City to partner with local organizations and universities for several reasons. I ) Combine ef- 
forts, many organizations are working on the same energy and climate change issues. 2) Make use of local resources, 
students are interested doing work on climate change and renewable energy. 3) Connect with the community by 
collaborating with others, the City is reaching out into the community and creating a more unified approach to 
energy and climate change education. 
Want more Info? See page 1 17, 

37. Participate in the Annual Earth Day Fair 

Every year the City ofWorcester partners with the Regional Environmental Council to sponsorthe city-wide Earth 
Day clean-ups. The REC also sponsors an Earth Day Fair around the same time. Last year the REC partnered with 
the EcoTarium to put on a larger event. The City should participate in the annual Earth Day fair and distribute in- 
formation about the Climate Action Plan, Worcester's energy goals and actions, and other environmental initiatives, 
such as the mercury take-back campaign, curb-side recycling, and hazardous waste collection. By having a presence 
and distributing brochures at the Earth Day Fair the City can help residents to understand how they can take an 
active role in lowering their own energy emissions output. 
Want more Info? See page 1 18, 
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I.I Global Warming and the Enhanced Greenhouse Effect 



What We Know 

The phenomenon known as global climate change refers to the im- 
pact of a gradual rise in the earth's surface temperature caused by 
an increasing concentration of greenhouse gases (GHGs) in the at- 
mosphere. Greenhouse gas emissions are gases that trap heat in the 
Earth's atmosphere. Without greenhouse gases, the average global 
temperature would go from 59° Fahrenheit to 0° Fahrenheit' The 
most notable greenhouse gases are carbon dioxide (CO^), methane 
(GH^), nitrous oxide (N^O), halocarbons that contain fluorine such 
as hydrofluorocarbons (HFGs) and perfluorocarbons (PFGs), and 
sulfur hexafluoride (SFJ^ (see Figure I on the right). 

While greenhouse gases such as carbon dioxide (GO^) and 
methane play a vital role in maintaining the necessary conditions for 
life on Earth, the rapidly increasing concentrations ofthese gases are 
causing a rise in global temperature. Greenhouse gases in the atmo- 
sphere behave much like the glass panes in a greenhouse. Sunlight 
enters the Earth's atmosphere, passing through a blanket of green- 
house gases. As it reaches the Earth's surface, land, water and the 
biosphere absorb the sunlight's energy. Once absorbed, this energy 
is sent back into the atmosphere. Some of the energy passes back 
into space, but much of it remains trapped in the atmosphere by the 
greenhouse gases, causing an increase in atmospheric temperature. 
The problem that we now face is that human actions, particularly 
the burning of fossil fuels and land clearing are increasing the con- 
centrations ofthese gases, creating the prospect of further global 
warming. This is the enhanced greenhouse effect. 

Scientists knowforcertain that human activities are changing 
the composition of Earth's atmosphere. Increasing levels of green- 



GREENHOUSE GASES': 

Carbon dioxide (CO^) is emit- 
ted when solid waste, fossil fuels (oil, 
natural gas, and coal), wood and wood 
products are burned. CO^ emissions 
from oil and natural gas account for 
82% of the anthropogenic GHG 
emissions in the United States. 

Methane (CHJ is emitted during 
the production and transport of coal 
and natural gas. Methane emissions 
also result from the decomposition of 
organic wastes in solid waste landfills, 
and the raising of livestock. 

Nitrous oxide (N^O) is emitted 
during agricultural and industrial ac- 
tivities, as well as during combustion 
of solid waste and fossil fuels. 

Gather powerful, man-made green- 
house gases include hydrofluo- 
rocarbons (MFCs), perfluo- 
rocarbons (PFCs), and sulfur 
hexafluoride (SFJ, which are 
generated in a variety of industrial 
processes. 



Figure /. Sources of GHGs 
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house gases in the atmosphere since 
pre-industrial times have been well doc- 
umented. There is no doubt this atmo- 
spheric buildup of carbon dioxide and 
other greenhouse gases is largely the 
result of human activities.'' A warming 
trend of about l°F has been recorded 
since the late 1 9^*" century. Warming 
has occurred in both the northern and 
southern hemispheres, and over the 
oceans. Confirmation of 20th-century 
global warming is further substantiated 
by melting glaciers and decreased snow 
cover in the northern hemisphere.^ 
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Figure 2. Enhanced Greenhouse Effect 
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What We Don't Know 

As atmospheric levels of greenhouse gases continue to rise, scientists believe average global temperatures 
will continue to rise as a result. How fast and by how much remain uncertain. The Intergovernmental 

Panel on Climate Change (IPCC), 
a group of over 2,500 climate sci- 
entists from around the world, 
projects further global warm- 
ing of 2.2-IO°F (l.4-5.8°C) by 
the year 2100. This range results 
from uncertainties in the amount 
of greenhouse gas emissions, the 
possible cooling effects of at- 
mospheric particles such as sul- 
fates, and the climate's response 
to changes in the atmosphere. 
The IPCC states that 
even the low end of 
this warming projection "would probably be greater than any seen in the last 10,000 years, 
but the actual annual to decadal changes would include considerable natural variability"^ 
This rise in global temperature will lead to climate change. It is impossible to be 1 00% certain of the 
impacts, as each area of the world will experience climate change differently The IPCC predicts that impacts 
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of GHG emissions include an increase in the frequency and severity of floods, drought, and blizzards, a rise 
in sea level affecting coastal areas, and changes in precipitation patterns that would impact water supply and 
food production. Climate change poses both global and local risks to human and ecosystem health, as well 
as to sources of economic revenue such as agriculture, forestry and fisheries/ 
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Why We Cannot Wait To Act 

Because climate systems are complex and the nature and extent of the impacts can not be pre- 
dicted with complete certainty some people advocate delaying action. Although it is difficult for scientists 
to know the subtleties of 
climate and weather be- 
fore they happen, 98% 
of scientists report that 
climate change is and 
will continue to affect us. 
To slow global warming, 
and lessen the impacts 
of climate change, we 
must lower the concen- 
tration or total amount 
of greenhouse gases in 

the atmosphere We will Source: National Oceanic and Atmosplieric Administration - National Climatic Data Center 

have to adapt to some ^igfJi^ 4' ^vg.Annuai NortheastTemperature 1900-2000 

level of climate change, but, how much and under 
CHANGES IN AVERAGE ANNUAL TEMPERATURE ^^at circumstances, is up to US if we act now. 

Currently the rate of human-made GHG 
emissions is roughly double the rate of removal. 
Consequently emissions must fall by at least half to 
stabilize GHG concentrations at current levels, and 
even more to lower the concentration. Scientists 
indicate that ultimately emissions need to fall to 75- 
85% of current levels.^ Waiting to take action is dan- 
gerous because of the nature of GHGs.When car- 
bon dioxide is emitted into the atmosphere through 
the burning of fossil fuels in vehicles, buildings, or 
power plants, it will stay there for 50 to 200 years. ^ 
This means the warming trend cannot be reversed 

Source: Union of Concerned Scientists 

Figure 5. Predicted Temperature Increases in the NorthEast quickly The longer we wait to act, the worse the 
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problem becomes. This plan proposes that 
Worcester join other communities and take 
action now to protect our health, economy, i^ 
and environment rather than gamble that cli- 
mate change will not affect us. Without cur- 
rent action, we will face more drastic and ex- 
pensive impacts in later years. 

1 .2 The Response to 
Climate Change 

Scientific evidence indicates that the acceler- 
ated emissions of greenhouse gases is altering 
the global climate. In response, organizations 
at international, national, and local levels have 
initiated actions to reduce these emissions. 
Efforts include: 
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Summers in Massachusetts 

Summer in Massachusetts could 
feel like the typical summer in 
South Carolina by the end of the 
century unless we take action to 
reduce heat-trapping emissions 
today. 



Source: Union of Concerned Scientists 



Figure 6. Summers In Massachusetts 



1.2.1 The Intergovernmental Panel on Climate Change (IPCC) 

In 1 988, the United Nations Environment Programme and the World Meteorological Organization created 
the IPCC to conduct studies on global warming. Efforts undertaken include identifying emission sources, 
assessing possible consequences, and developing mitigation strategies. '° 

1.2.2 Kyoto Protocol 

The Kyoto Protocol is an amendment to the United Nations Framework Convention on Climate Change 
(UNFCCC), an international treaty on global warming. It is a legal agreement under which industrial- 
ized countries who agree to participate will reduce their collective 
emissions of greenhouse gases by 5.2% compared to the year 1990 
(but note that, compared to the emissions levels that would be ex- 
pected by 2010 without the Protocol,this target represents a 29% 
cut). The goal is to lower overall emissions from six greenhouse 
gases (carbon dioxide, methane, nitrous oxide, sulfur hexafluoride, 
MFCs, and PFCs) calculated as an average over the five-year period 
of 2008-12. Countries which ratify the Protocol commit to reduce 
their emissions of carbon dioxide and the five other greenhouse 
gases, or engage in emissions trading if they maintain or increase 
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emissions of these gases. As of October 2006, a total of 166 countries, including the European Union, 
Canada and Japan, have ratified the agreement. Notable exceptions include the United States and Australia. 
The formal name of the agreement is the Kyoto Protocol to the United Nations Framework Convention 
on Climate Change. It was negotiated in Kyoto, Japan in December 1997, opened for signature on March 
I 6, 1 998, and closed on March 1 5, 1 999. The agreement came into force on February 1 6, 2005, following 
ratification by Russia in November of 2004. Thirty industrialized countries have committed to cutting their 
greenhouse gas emissions by approximately five percent below 1 990 levels. While this represents an ambi- 
tious start, it is not ambitious enough to reduce future impacts on the global climate." 

1.2.3 Regional Greenhouse Gas Initiative 

The Regional Creenhouse Cas Initiative (RCCI), developed by the Northeast Covernors and led by New 
York Covernor Ceorge Pataki, is a multi-state effort aimed at creating a program to control emissions 
of CO^ from the electricity sector The Covernors and their environmental and energy agency leaders 
are developing a model rule that each state will implement and 
a system to trade CO^ permits among power plants in different 
states. In October 2005, Massachusetts Covernor Mitt Romney 
pulled out of the RCCI talks; however local cities such as Amherst, 
MA, Newton, MA, Keene, NH, and New Haven, CT are urging 
their state governments to move the developing program model 
forward. This Climate Action Plan establishes strategies to achieve 
Worcester's CO^ emission reduction goal of I 1% below 2002 lev- 
els by 20IO.Atthe regional level, the New England governors and 
the Eastern Canadian premiers issued a Climate Change Action 
Plan in August 200 1 , which calls for the reduction of greenhouse 
gases to 1 0% below 1 990 levels by 2020.The efforts of the RCCI 
and the regional cap-and-trade program will assist all participating 
states and municipalities in reaching their local goals. '^ 




1.2.4 US Mayors Climate Protection Agreement 

On February I 6, 2005 the Kyoto Protocol, the international agreement to address climate change, became 
law for the 166 countries that have ratified it to date (Oct 2006). On that day Seattle Mayor Creg Nickels 
launched this initiative to advance the goals of the Kyoto Protocol through leadership and action by local 
governments in America. Mayor Nickels, along with a growing number of other US mayors, is leading the 
development of a US Mayors Climate Protection Agreement; the goal was for at least 141 cities to sign 
onto the Agreement by the time of the U.S. Conference of Mayors June 2005 meeting in Chicago. As of 
October 1 9, 2006 signatories included 320 mayors from 46 states representing a total population of 5 1 .6 
million Americans. Worcester residents can be proud that Worcester's MayorTimothy P Murray joined ten 
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other mayors in signing on. Other Massachusetts mayors include:Thomas M. Menino - Boston, Michael A. 
Sullivan - Cambridge, Richard C. Howard - Maiden, Michael J. McGlynn - Medford, and David B. Cohen 
- Newton. 

Under the Agreement, participating cities commit to take the following three actions: 

• Strive to meet or beat the Kyoto Protocol targets in their own communities, through actions 
ranging from anti-sprawl land use policies to urban forest restoration projects to public informa- 
tion campaigns; 

• Urge their state governments and the federal government to enact policies and programs to 
meet or beat the greenhouse gas emission reduction target suggested for the United States in 
the Kyoto Protocol ~ 1% reduction from 1 990 levels by 20 1 2; and 

• Urge the U.S. Congress to pass the bipartisan Climate Stewardship Act, which would establish 
a national emissions trading system'^ 

1.2.5 Urban Environmental Accords 

The signing of the "Urban Environmental Accords" capped the United Nations World Environment Day 
Conference in San Francisco that took place from June 1-5, 2005. The nonbinding accords list 21 specific 
actions that can make cities greener Mayors from around the world signed the international treaty calling 
for 21 action steps in the areas of Energy, Waste Reduction, Urban Design, Urban Nature, Transportation, 
Environmental Health, and Water Cities attempt to implement as many of the steps as possible in the next 
seven years and are awarded a certain level of achievement according to the number of specific actions 
completed. '''Worcester has not yet signed on to the accords. See Appendix M for the accords text. 

1.3 Global Impacts of Climate Change 

The impact of climate change will involve more than hotter temperatures. Among other effects, it may 
produce increased incidences of extreme weather events, like hurricanes and storms; melting of the polar 
ice sheets, which could result in a rise in overall sea levels and lead to coastal flooding, water resource con- 
tamination, and increased stress on ecosystems, in turn leading to desertification and/or loss of biodiversity; 
increases in the earth's average temperature and precipitation levels; and other dramatic climate transitions 
which may not easily be predicted.These environmental impacts will affect society particularly in agricultural 
and food production, fisheries stocks, air quality and ozone levels and human health. '^The consequences of 
global warming and climate change are far reaching, and can affect all countries, states and cities, regardless 
of socio-economic status or location. Local and state governments, businesses, institutions, and citizens will 
bear the brunt of adapting to these changes through payment for public works projects, insurance premi- 
ums, and disaster response. 
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1.4 Impacts of Climate Change in Massachusetts 

While climate change is aworldwide phenomenon, the impacts will befeltlocally. In the state of Massachusetts, 
the effects of climate change are already apparent. The average temperature has increased by 1% over the 
past century with precipitation levels rising by up to 20% in some parts of the state. This trend will more 
than likely continue through the next century Projections from the IPCC show that by the year 2100, 
average temperatures in Massachusetts are expected to increase 4°F in the winter and spring, and 5°F in 
the summer and fall. This may lead to increased heat waves in the summer which will elevate heat-related 
deaths especially in urban areas like Greater Boston. Studies have projected that by 2050, if no action is 
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taken, heat-related deaths during a typical summer could increase 50%, from close to 1 00 per summer to 
over 1 50. Ground level ozone may also increase as a result, causing an increase in symptoms associated with 
asthma and other respiratory diseases.'^ 

In addition, the sea level in the Greater Boston area has risen I I inches in the last century and it is 
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expected to rise another 22 inches by the year 21 00. This sea level rise could cause excessive erosion of 
Massachusetts' coastal areas. General weather patterns may change, bringing an increase in precipitation, 
which can lead to extremes like flooding, water scarcity and threats to water quality Increased incidence 
of intense weather events, like heavy storms and hurricanes, may also occur creating stresses on forests, 
fisheries and agricultural lands. The coastal beaches and tidal marshes of Massachusetts are especially sensi- 
tive to the effects of sea level rise and changes in river flows. Sea level rise could inundate coastal wetlands, 
destroying habitat for migratory birds and other wildlife. Barrier beach island refuges such as the Monomoy 
National Wildlife Refuge south of Cape Cod could be threatened or lost.'^ 

The potentially damaging impacts of climate 
change on Massachusetts forests would also be significant. 
Major ice storms and changing weather patterns have se- 
verely impacted the New England maple syrup industry 
over the past century creating ecological, economic and 
cultural concerns. Northern hardwoods, spruces, and fir 
trees could migrate 100 to 300 miles north, and would 
likely be replaced by southern and successional species. 
The trees producing some of the most spectacular fall 
foliage in the Commonwealth, an important part of the regional landscape heritage and tourism, may give 
way to the pressure of thinning forests attributed to an increased vulnerability to disease.'^ 

1.5 What can Worcester do about Climate Change? 

A certain amount of climate change is now inevitable and will affect many generations to come because of 
the persistence of greenhouse gases in the atmosphere once they have accumulated there. Preventing the 
most catastrophic effects will require a global commitment to stabilize CO^ concentrations to as close to 
current levels as possible. Such stabilization requires that CO^ emissions be reduced to less than half their 
current levels globally'^ While this is a very ambitious goal, there are effective ways to reduce these emis- 
sions; individuals, businesses, and governments should be encouraged to implement these actions today 

To demonstrate the feasibility of such reductions and to set examples that will motivate our national 
political bodies, many cities and towns — and even entire states and regional partnerships — across the 
country have decided to begin reducing their greenhouse gas emissions now. At its most basic level, after 
all, the concentration of CO^ and other greenhouse gases in the atmosphere is the cumulative result of bil- 
lions of individual behaviors: the kinds of vehicles we drive and how much we drive them; how we heat and 
cool our homes and businesses; the efficiency of our appliances and other machinery; the kinds of lighting 
we use; how much we reuse and recycle consumer goods; even the number of trees in our neighborhoods 
and the quality of our natural areas and open spaces. While Worcester's contribution to climate change is 

Section One: Introduction 3. 1 



a minuscule part of the global total, our efforts as a community to reduce local greenhouse emissions can 
encourage other communities to follow our lead, building momentum for a global solution. 

There are numerous ways to make these reductions and many offer the additional benefits of 
reducing fuel costs and other harmful air pollutants. Some approaches are more effective than others. 
Some will begin to save money almost immediately while others will require an initial investment that will 
be recovered over time — usually a short time. In August 200 1 , the New England Governors and Eastern 
Canadian Premiers issued a Climate Change Action Plan for the region calling for reduction in greenhouse 
gas emissions to 1990 levels by the year 2010 with a long-term goal of reduction of 75-85 percent. A num- 
ber of municipalities are heeding the call to action by writing and implementing their own plans. This is a 
chance forWorcester to be among the leaders, and set an example for its residents, who all make countless 
energy consumption decisions in their lifetimes. 

1.6 The Cities for Climate Protection Campaign® and the City of 
Worcester's Energy Tasic Force 

The Cities for Climate Protection (CCP) Campaign is a global project of ICLEI- Local Governments 
for Sustainability (ICLEI), which is an international membership association of local governments dedicated 
to the prevention and solution of global environmental problems through local action. ICLEI currently over- 
sees three campaigns, one of which is the Cities for Climate Protection (CCP) Campaign.This Campaign was 
established by ICLEI in 1993 at an international summit of municipal leaders held at the U.N. Headquarters 
in New York. The CCP campaign has engaged over 770 municipal governments in a worldwide effort 
to slow the earth's warming. As of September 2006, the participating lo- 
cal government authorities in Massachusetts include Amherst, Arlington, 
Barnstable, Belmont, Boston, Brookline, Cambridge, Falmouth, Gloucester 
Hull, Lenox, Lynn, Medford, Natick, Newton, Northampton, Pioneer Valley 
Planning Commission, Reading, Salem, Shutesbury Somerville, Springfield, ^ — lOr jUSE-fllliaDailiy 
Watertown, Williamstown, and Worcester^° 

In February 2006, City Manager Michael V. O'Brien, appointed fourteen representatives from mu- 
nicipal departments, utilities, businesses, universities and environmental organizations to the Energy Task 
Force (ETF).The ETF is chaired by Dr Stephen Willand, Director of Workforce Development, and managed 
by Worcester's Energy Consultant, Carissa Williams. The mission of the ETF is to create a step-by-step plan 
to reduce energy consumption, reduce greenhouse gas emissions and increase the use of clean, renewable 
energy in a cost effective manner in the city ofWorcesterTo carry out their mission, the ETF has set forth 
some tangible goals: 

*■ Decrease greenhouse gas emissions I I % below 2002 levels by 20 1 

* Make significant progress towards increasing the use of renewable electricity in municipal opera- 
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ICLEI 

Local 
Covcmmejits 



tionsto20% by 20 10 

Save money on energy costs 

Gain public acceptance for Worcester's Climate Action Plan 

Educate residents ofWorcester on how to reduce GHG emissions and other air pollution 

Act as a leader for other local governments 



There are several areas that need to be given attention in orderto fulfill these goals;these include, Renewable 
Energy, Transportation, Energy Efficiency Solid Waste, Green Space, Public Outreach and Education, 
Communications (publicity for municipal reductions, communications with state/regional climate organiza- 
tions). Data Collection and Analysis, and Finances (identify and secure funding opportunities, determine the 
most cost-effective ways to implement reduction measures).The task force meets bi-monthly to discuss the 
progress in these areas, with sub-committees on Renewable Energy, Energy Efficiency and Transportation 
meeting in between. 

Worcester's Energy Task Force has approved the slogan and logo 
"Clean and Green" to represent the ETF's mission and the City's endeav- 
ors to reduce greenhouse gas emissions and support the development 
of clean, renewable energy. The ETF strives to educate the community 
on the actionsWorcester is taking and the role that individuals can play in reducing GHG emissions by usin 
the slogan, "Worcester, the GREEN heart of the Commonwealth". 
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1.7 The Five Milestone Process 



The Cities for Climate Protection Campaign follows a 'Five Milestone' process: 

• Milestone One: Conduct a Greenhouse Gas Emissions Inventory and Report for the entire 
community as well as municipal operations 

Set a Greenhouse Gas Emission Reduction Target 

Develop a Local Climate Action Plan 

Implement the Local Climate Action Plan 
Monitor Emission Reductions 



MilestoneTwo: 
MilestoneThree: 
Milestone Four: 
Milestone Five: 



N^f^ 



1.8 The Climate Action Plan 




CiV 



1.8.1 Purpose of the Climate Action Plan 

The primary purpose of this plan is to reduce the GHG emissions that cause climate change, but actions 
that reduce GHG emissions also achieve other goals. In fact, many actions already taken in Worcester for 
other reasons have reduced our GHG emissions. Benefits of energy and climate planning include: 



Section One: Introduction 



32 



• Reduce air pollution / Improve public health: Burning fossil fuels results in the emission of 
conventional air pollutants that cause smog and other air quality problems. By reducing fossil fuel use 
through efficiency and switching to atternative fuels, actions can reduce GHGs while decreasing con- 
ventional air pollution. Energy planning can minimize air pollution-related illness and promote healthier 
lifestyles. There is also overwhelming evidence that high performance buildings - commercial structures 
designed to minimize energy consumption and maximize use of space - are healthier buildings for work- 
ing, studying, and living. 

• Save money: Using fuels and electricity more efficiently can lower operating costs. The potential for 
financial savings is enormous for all sectors of the community Atypical single family household can save 
$300 per year by implementing simple energy conservation measures. Savings can then be used for 
other purposes. See Section Three, page 56 for more information. 

• Improve energy security: Petroleum and its products, such as gasoline, are a major source of 
GHG emissions. The United States depends on petroleum imports from other countries for over 50% 
of its demand. Reducing petroleum use makes us less vulnerable to disruptions in supply This issue will 
be of utmost importance over the next few years with the dramatic rise in energy demand in Asia and 
other parts of the world. Lowering demand for fossil fuels also helps send a signal to utility companies 
to clean up their old, polluting power plants. 

• Improve llvablllty: Encouraging walking and bicycling will cut transportation energy consumption, 
while improving public health and fitness, strengthening the community by generating business opportu- 
nities, reducing parking problems, and enhancing recreational opportunities. In addition, actions that re- 
duce automobile dependency can decrease traffic congestion and localized air pollution. Planting trees 
cools summer air temperatures, and recent studies prove that natural environments reduce crime and 
violence and encourage concentration and self-confidence. All of these actions can make Worcester a 
nicer place to live and work. 

• Economic Vitality: Increasing the use of renewable energy facilitates innovation, creates jobs, and 
overtime makes these emerging technologies more cost effective. New energy efficient and financially 
beneficial solutions in building design and construction are gaining momentum. The number of small 
companies specializing in energy design and technologies in Massachusetts is growing, and this is an op- 
portunity to strategically attract these businesses to Worcester 

Ultimately however Worcester should act in order to take responsibility for its share of GHG emissions. 
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1.8.2 Structure of the Climate Action Plan 

This plan proposes to establish a process to start the reduction of GHG emissions, primarily CO^, in 
Worcester The following sections describe Worcester's GHG emissions; set an emission reduction target 
and strategy; identify possible actions to reduce GHG emissions; identify resources and programs available 
to address these areas; and propose implementation steps. The plan proposes rather than prescribes ac- 
tions. It also proposes steps to engage the entire community so that businesses, institutions, and individu- 
als - along with government - can develop appropriate responses in a coordinated process with ongoing 
monitoring of results and adjustments. 

The Glimate Action Plan should be considered an organic document and should be updated as 
needed to include completed reduction measures, new or revised reduction measures, updated emissions 
inventories, and updated reduction targets. 
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Section Two: Greenhouse Gas Emissions Inventory and ^ 
Reduction Target 



2.1 2002 Greenhouse Gas Emissions inventory 

Conducting a greenhouse gas emissions inventory is the first step toward reducing GHGs in our atmo- 
sphere. To appropriately manage Worcester's GHG emissions, the Gity first assesses the emission origins 
and current levels. The first emissions inventory for the city of Worcester was completed in April 2004 by 
Energy Consultant, Garissa Williams, as a part of her master's work at Glark University The data were col- 
lected for the 2002 calendar year when possible and the 2002-2003 fiscal year otherwise. The Energy Task 
Force has updated the 2002 GHG emissions inventory to include more sources and more detailed and 
accurate data. This section of the Action Plan outlines the results of the emissions inventory 

Data Collection 

To find out how many tons of GHG emissions Worcester emits, the following data were collected: 

Fuel types and data sources: 

• Electricity - Massachusetts Electric (now National Grid), Select Energy, Water Filtration Plant, 
UBWPAD 

• Natural Gas - NSTAR, Select Energy, UBWPAD 

• Heating Oil - Purchasing Department, Energy Information Administration (EIA), US Census 2000, 
UBWPAD 

• Gasoline - Purchasing Department, Mass Highway CMRPC 

• Diesel - Purchasing Dept, Mass Highway CMRPC, Durham School Bus 

• Waste - DPWWheelabrator Incinerator 

Fuel data were collected from each of the following sectors: 
Residential 
Municipal 

Commercial / Industrial 
Waste 
Transportation 
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CACPS Software Inputs and Outputs 

Once the amount of fuel used annually by the various sectors in the city was known, this data was input into 
a computer software program called Clean Air Climate Protection Software (CACPS, see Section 2.2). 
The input data included: 

• kWh of Electricity • Million vehicle-miles traveled (VMT) per year 

• Therms of Natural Cas • Tons ofWaste Incinerated 

• Callons of Heating Oil • Tons ofWaste Composted 

• Thousand gallons of Casoline and Diesel • Tons ofWaste In Place 

The input fuel data were then converted by the CACPS to calculate the annual CHC and criteria air pollutant 
emissions generated. The data output is the amount of equivalent carbon dioxide (eCO^) emitted^', the 
amount of energy consumed, and in some cases the total cost of this consumption. Also included in the 
data output are the emissions of the five criteria air pollutants nitrous oxides (NO^), sulfur oxides (SO^), 
VOCs (volatile organic compounds), carbon monoxide (CO), and particulate matter with a diameter of 1 
micrometers or less (PM ). 



Results 

The results of the greenhouse gas emissions inventory are shown in the following figures. The data behind 
these figures can be found in Appendix E. The term community is used to mean the entire city ofWorces- 
ter not including the municipality and the term municipal is used to refer to the city government operations, 
including the UBWPAD sewage treatment plant as Worcester provides 90% of the waste processed. 



The majority of emissions are produced from transportation, housholds, and businesses, with municipal 
emissions making up a smaller but meaningful, portion. 
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30% 



Waste 
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Commercial / Industrial 
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Figure 8. Worcester's Greenhouse Gas Emissions by Sector: Residential GHG Emissions Broken 
Down hy Source 
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The most efficient fuel in Figure 9 is natural gas; more energy is produced by natural gas per ton of 
eCO^ emitted than by electricity or light fuel oil. The importance of Figure 9 is to show that though 
natural gas is responsible for the majority of residential emissions (Figure 8), the solution is not to re- 
duce the use of natural gas by increasing the use of more polluting fuels. 
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Figure 9. The Efficiencies of Fuels: Residential Greenhouse Gas Emissions vs. Energy Produced 



City/Town 


Data Year 


Total GHG Emissions* 


GHG 
Emissions 
per Capita* 


Brookline, MA 


1995 


647,174 


11.8 


Cambridge, MA 


1990 


1,699,378 


17.7 


Burlington, VT 


1990 


438,931 


11.2 


Medford, MA 


1998 


745,349 


13.0 


Newton, MA 


2002 


1,144,222 


13.6 


Worcester, MA 


2002 


2,209,185 


12.6 



* tons of eCO^ (City of Newton's Energy Action Plan 2004) 

Figure 10. GHG Emissions of Select CCP Communities 

Figure 10 shows the total GHG emissions of select 
GGP communities in tons of eGO^.While Worcester 
generates significantly more emissions than any of 
the above cities, the emissions per capita are com- 
parable; Worcester is not an outlier when its large 
population size is considered. Our large amount of 
emissions provides an opportunity as well as a call 
to duty for Worcester to be a leader in the state 
and to produce significant emission reductions. 
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Figure / / . Worcester's GHG Emissions hy Source 
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Criteria air pollutants are regulated by the EPA under the Clean Air Act. Figure 12 shows the pounds of cri- 
teria air pollutants emitted by the Worcester community each year per capita, along with the tons of eCOs 
emitted and the energy consumed per capita. 
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Figure 12, Worcester Criteria Air Pollutants and GHG Emissions per Capita 



The vast majority of municipal greenhouse gas 
emissions come from energy consumed by build- 
ings and waste generation, while vehicle emissions 
also play a large role. 
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Figure /3. Municipal GHG Emissions hy Sector 



Figure 1 4 begins to breakdown emissions from the 
Municipal buildings. It is clear to see that the largest 
contributors of emissions are school buildings. 
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Figure i4. Electricity Consumed hy Municipal Buildings 



Section Two: Greenhouse Gas Emissions Inventory and Reduction Target 



-M 



Recycling 
17% 
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Figure 15 shows the break-down ofwaste in the community. 
Worcester's composting program is reducing a significant 
amount of incinerated waste and is reducing greenhouse 
gas emissions in the process. 



Incinerator 
48% 

Figure IS, 2005 City-Wide Solid Waste Stream 
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Figure 16. Worcester'sWaste Stream: Recycling vs.Trasli 1994-2005 



Figures 16 and 17 show 
Worcester's recycling rate. 
Figure I 6 shows the tons of 
recycling, the tons of trash 
incinerated, and the sum of 
the two waste streams for 
eachyearfrom 1994-2005. 
The amount ofwaste recy- 
cled is significantly less than 
the amount incinerated. 




The recycling rate is on a 
declining trend. 



1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

Year 

Figure 1 7. Percent of Recycling in Worcester's Waste Stream 
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Figure I 8 shows the average amount of electricity consumed per household each year from 1 997-2002. The 
steady increase shows a growing electricity demand in homes. 
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Figure 18, Annual Electricity Consumption perWorcester Household 



Some pieces of the emissions inventory data are more accurate than others. The purpose of the 
inventory is to find the largest sources of GHG emissions, and hence to reveal where reduction efforts 
should be focused to maximize results. While the data may not be perfect, the Energy Task Force believes 
that the quality of the data is able to serve the purpose of the study and enable the City to effectively man- 
age energy consumption. 

Emissions Inventory Update 

It is important that departments keep good records of their energy use and costs. Many departments have 
been doing this for years, while others are just beginning. As the Energy Manager works with the depart- 
ments and data collection becomes better the detail and accuracy of the emissions inventory will increase 
and the City will be able to learn more about the uses of energy in municipal operations and the amount 
of tax dollars that go to support them. If good records are kept, it will be easy for the Energy Manager to 
update the emissions inventory on a yearly basis - tracking Worcester's energy demand and the actual ef- 
fect of the greenhouse gas reductions measures that have been implemented. To learn more about data 
collection see Section 4.4. 
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2.2 Clean Air and Climate Protection Software 

Emissions data forWorcester's GHG Emissions Inventory and the measures included in this Climate Action 
Plan were quantified using the Clean Air and Climate Protection Software (CACPS) Version 1 .0 June 2003, 
a product created for ICLEI to assist local communities with the CCP process.The software can be used to 
track progress as reduction measures are implemented and to update the emissions inventory CACPS has 
been developed for and is supported by ICLEI to allow local governments to meet the CCP milestones.The 
methodologies and assumptions behind the software emission calculations are discussed in Appendix E. 

ICLEI is currently developing a new web-based software tool, Harmonized Emissions AnalysisTool 
(HEAT), which will have more capabilities than CACPS. HEAT has already been released in Brazil, India, and 
South Africa. A 2007 release in the US is anticipated. As a member of ICLEI and CPR Worcester will have 
access to this new software when it is released. 

2.3 Municipal Reduction Target 

The purpose of setting a reduction target is to create a goal that will encourage people to strive for emis- 
sion reductions while still remaining attainable. There are two types of targets that can be set in a Climate 
Action Plan: a municipal target, which refers to the CHC emissions generated only by the municipal opera- 
tions, and a community target, which refers to all emissions generated by the city 

The Energy Task Force suggests Worcester set a municipal GHG emission 
reduction target of I 1% by 2010 based on 2002 emission levels. The suggested target 
translates into a 7% emission reduction of 1990 levels by 201 0.This target was chosen because it aligns with 
the first step in the Kyoto Protocol of reducing emissions 1% from 1 990 levels by 20 1 0-2020, and because 
the task force believes it to be an achievable target. 
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Worcester would need to reduce the forecasted "Business as Usual" 20 1 emissions by 
15.7% to meet a target of an \ \% reduction of 2002 emission levels by 2010. 
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Figure 19. Business as Usual vs. 11% Reduction Target 



2.4 Creating New Reduction Targets 

The municipal reduction target should be reviewed periodically at least two years before the target date 
(i.e. 2008 for a 20 1 target date). Upon review, the next target year and goal should be set based on the 
completed reduction measures and new proposed measures. 

A community reduction target should also be set. Before any further work to engage the com- 
munity is carried out, indicator data should be collected to measure the success of outreach and education 
programs. Indicators may include the number of households and small businesses getting energy audits, 
the average amounts of electricity and natural gas used per household each year and the community wide 
vehicle make-up. Like the municipal target, the community target should also be reviewed and updated as 
new reduction measures are implemented.The first community reduction target should be set no later than 
2007. 
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There is no single "silver bullet" for achieving major reductions in Worcester's energy use and emissions. Meeting 
the I \% municipal goal and future community targets will require a concerted and coordinated effort to introduce 
many changes in technology, professional and business practices, and behavior 

This section provides many recommendations for reducingWorcester's energy use and resulting greenhouse 
gas (GHG) emissions. The section is split into five subsections: Energy Efficiency Renewable Energy, Transportation, 
Other Reduction Measures, and Outreach and Education; these subsections represent the major areas under which 
reduction measures can be effectively implemented. Most of the recommendations listed here focus on reducing 
emissions from the municipal sectorthough some involve the entire community These reduction measures provide 
a menu of options for reachingthe I \% municipal reduction target and should be viewed as potent/o/ actions, many 
of which require more in depth feasibility studies. Some of the actions listed have already been implemented or are 
currently in progress, while others may not be possible at this time. 

The actions listed here are meant to be implemented overtime; some may be able to be done immediately 
while it may take years before others can be implemented. The goal is to reach the municipal reduction target of a 
I \% reduction by 2010 and then to set a new emissions reduction target.Actions that the City can do easily and 
quickly and actions that will require greater leadership, effort and time, can be equally important. 

For each of the reduction measures, an associated amount of pollution prevented is reported. The pollut- 
ants that are reported are equivalent carbon dioxide (eCO^), nitrous oxides (NO^), sulfur oxides (SO^), carbon 
monoxide (CO), volatile organic compounds (VOCs), and coarse particulate matter (PMu^).To learn where these 
pollutants come from and how they affect human health, seeTable I on page 45. 

For data sources and calculations behind the cost and pollution estimates of the reduction measures see Appendix 
E. For details on potential sources of funding, see Appendix F 
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Health Effects Of Power Plant and Criteria Air Pollutants 



Nitrogen Oxides 
(NO,) 



Afamily of chemical com- 
pounds including nitrogen 
oxide and nitrogen dioxide. 
Nitrogen is naturally in coal. 



NOj, decreases lung function and is associated 
with respiratory disease in children. Converts to 
ozone and acidic particles in the atmosphere. 



Most Vulnerable 



Elderly,children, 
peoplewith asthma. 



Sulfur Dioxide (SO, 



SOj is a highly corrosive, 
invisible gas. Sulfur occurs 
naturally in coal. 



Coughing,wheezing, shortness of breath, nasal 
congestion and inflammation. Makes asthma 
worse. SOj gas can destabilize heart rhythms. 
Low birth weight, increased riskof infant death. 



Children and adults 
with asthma or other 
respiratory disease. 



Carbon Monoxide 
(CO) 



CO is a colorless, odorless gas 
formed when the carbon in 
fuel is not burned completely. 
Most CO emissions come from 
on and off road vehicles. 



Cardiovascular problems and chest pain. People 
who breathe high levels of CO can develop vi- 
sion problems, reduced ability to work or learn, 
reduced manual dexterity,and difficulty per- 
forming complex tasks. At extremely high levels, 
CO is poisonous and can causedeath.lt also con- 
tributes to ground-level ozone, which can trigger 
serious respiratory problems. 



Elderly,children, 
peoplewith heart 
disease. 



Volatile Organic 
Compounds (VOCs) 



VOCs include many chemi- 
cals that come from a variety 
of household products and 
automotive fuel.VOCs are a 
major contributor to indoor air 
pollution. 



Eye,nose,and throat irritation; headaches, loss 
of coordination, nausea; damage to liver, kidney, 
and central nervous system. Some VOCs can also 
cause cancer. 



Particulate 
Matter (PM) 



A mixture of small solid 
particles (soot) and tiny 
sulfuric acid droplets. Small 
particles are complex and 
harmful mixtures of sulfur, 
nitrogen, carbon, acids, metals 
and airborne toxics. 



PM crossing from the lung into the blood stream 
results in inflammation of the cardiac system, 
a root cause of cardiac disease including heart 
attack and stroke leading to premature death. 
PM exposure is also linked to low birth weight, 
premature birth, chronic airway obstruction and 
remodeling, and sudden infant death. 



Elderly,children, 
peoplewith asthma. 



Carbon Dioxide 
(CO,) 



Coal has the highest carbon 
content of any fossil fuel. 



Indirect health effects may be associated with cli- 
mate change, including the spread of infectious 
disease, higher atmospheric ozone levels and 
increased heat and cold-related illnesses. 



People of Color, 
children, peoplewith 
asthma. 



Ozone 



Ozone is a highly corrosive, in- 
visible gas.lt isformed when 
NOj, reacts with other pollut- 
ants like VOCs in the presence 
of sunlight. 



Rapid shallow breathing, airway irritation, 
coughing,wheezing,shortness of breath. Makes 
asthma worse. May be related to premature 
birth, cardiac birth defects,lowbirth weight and 
stunted lung growth. 



Children, elderly, 
peoplewith asthma 
or other respiratory 
disease. Peoplewho 
exercise outdoors. 



Mercury 



A metal that occurs naturally 
in coal. 



Developmental effects in babies born to 
mothers who ate contaminated fish while 
pregnant. Poor performance on tests of the 
nervous system and learning. In adults may 
affect blood pressure regulation and heart rate. 



Fetuses and children 
are directly at risk. 
Pregnant women, 
children and women 
of child-bearing age 
need to avoid 
exposure. 



Table /. Health Effects of Criteria Air Pollutants 
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Hire an Energy Manager 

The most important reduction measure is to hire a full-time Energy ManagerThis individual would be responsible 
for overseeing the implementation of the Plan, ensuring that proper plans are developed before implementing re- 
duction measures, updating the emissions inventory, and writing progress reports.The Energy Manager would serve 
as a unifying entity among the fragmented municipal departments regarding energy use, planning, budgeting, supply 
and load aggregation and would serve as a gatekeeper for all municipal energy use data. Without this position, the 
Action Plan's guiding force will be lost. 

The Energy Manager can also serve to educate the community about Worcester's actions through main- 
taining the Energy Task Force web pages and may even expand the web pages to include information about all of 
the City's environmentally progressive initiatives, such as recycling, composting, elimination of mercury-containing 
products, and water conservation. Having information about all ofWorcester's environmental initiatives in one place 
allows the City to more easily brand itself as a "green" city 

In addition, the Energy Manager can keep the City abreast of the latest energy policies, regional and national 
local government agreements, funding opportunities, actions of other communities, professional trainings, and me- 
dia opportunities. 



Implementation Cost: 
Potential Cost Savings: 



$70,000/yr=i==i= 
$1,111,564* 



Status: proposed 



Energy Saved (kWh): 



3,291,340 



Equivalent to: 

• A 1401b person climbing 8,9 1 9,53 1, 400 stairs 

• The daily electricity use of 92, 1 20 Americans 



Tons of eCO prevented: 



346,989=^= 



Would fill: 23,133,371,1 10 basketballs 
Equivalent to driving: 759, 109,600 miles 



^Represents the potential of the municipal reduction measures in the summary 

chart on pages 14 and 15 that the Energy Manager would assume responsibility 

for 

**lncludes benefits. 
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3. 1 Energy Efficiency 




-> 



The design, construction, and 
maintenance of buildings have a tremendous 
impact on our environment and natural 
resources. There are more than 76 million 
residential buildings and nearly five million 
commercial buildings in the U.S. today. These 

buildings together use one-third of all the energy consumed in the U.S., and two-thirds of all electricity By 2010, 
another 38 million buildings are expected to be constructed.' The challenge will be to build them so that they use 
a minimum of nonrenewable energy, produce a minimum of pollution, and cost a minimum of energy dollars, while 
increasing the comfort, health, and safety of the people who live and work in them.^ 

Traditionally constructed buildings consume more of our resources than necessary negatively impact the 
environment, and generate a large amount of waste. The construction of a standard wood-framed home consumes 
over an acre of forest and creates an average of three to seven tons of waste. This type of building is also often 
costly to operate in terms of energy and water consumption.^ 

By being smarter about how we design and use buildings and devices and by taking advantage of technological 
innovations, we can use less energy to accomplish our tasks. In buildings, this means taking advantage of daylight 
to reduce artificial light, insulating while maintaining adequate indoor ventilation, and using other green building 
techniques. Appliances and other machines have become dramatically more energy efficient in recent decades 
Choosing products with energy in mind can reduce demand, particularly for electricity'' 

In Worcester's municipal GHG emissions inventory buildings account for 45% of the eCO^ emissions. The 
only sector responsible for more GHG emissions is Waste, with 40% of emissions coming from the Greenwood 
Street Landfill and 1% coming from waste incinerated. Given that existing buildings consume the bulk of energy, 
retrofrtting them with more efficient technologies should be a priority Energy should be used to maximize the 
community's well-being, taking into consideration technological effectiveness, cost, and environmental impact.^ 



'The MassTechnology Collaborative (MTC) www.masstech, org Accessed 2005 

^Amherst Climate Action Plan, September 2005 

^ Amherst Climate Action Plan, September 2005 

'^ Cambridge Climate Protection Plan 

^ Amherst Climate Action Plan, September 2005 
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Existing Building Energy Upgrades 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 

Energy Saved (kWh): 



$370,467 
$99,822 

767,863 



Tons of eCO prevented/yr: 285 



lbs. of NO^ prevented/yr: 471 
lbs. of SO^ prevented/yr: 768 

lbs. of CO prevented/yr: 978 



Status: Existing 

Sector: Municipal Buildings 

Measure Type: Energy Efficiency 

Equivalent to: 

A 1401b person climbing 2,080,908,730 stairs 
The daily electricity use of 2 1 ,49 1 Americans 

Would fill: 19,006,335 basketballs 
Equivalent to driving: 623,496 miles 

lbs. of VOCs prevented/yr: 108 
lbs. of PM,g prevented/yr: 718 



Co- Benefits: 

• Cost savings from reduced energy use. 

• Reduce electrical demand in the region. 

Description: 

The City of Worcester has tal<en advantage of various energy efficiency upgrades through partnership with 
National Crid.' National Crid, the city's electric provider offers a host of rebates to motivate commercial, residen- 
tial, and government customers to increasetheirenergy efficiency Since 2002, the City has implemented upgrades 
in HVAC, lighting, and other energy consuming appliances throughout Worcester's schools. Fire Department, the 
DCU Center (formerly the Centrum), and the Department of Health. These actions have resulted in an annual 
cost savings of $99,822 and the prevention of 285 tons of greenhouse gases (aka eCO^) each year 

The City should continue working with National Crid to conduct building energy audits and efficiency up- 
grades. However there is currently no organized system for determining which buildings should be audited and 
which upgrades the City should invest in. There is also no database of the efficiency actions that the City has 
already taken. To rectify this situation, the ETF suggests developing an Energy Management System as described 
in the following measure. 



' The City has also worked, although on a smaller scale, with Worcester's gas utility NSTAR, NSTAR upgrades are not included in this 
analysis because of a lack of communication w/ NSTAR, The ETF hopes that NSTAR can be more involved in future energy analysis and 
planning and encourages NSTAR efficiency upgrades to also continue, 
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Develop AN Energy Management System Using Energy Star's Portfolio Manager 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



To be determined 

Variable 

Variable 



Status: Proposed 
Sector: Municipal Buildings 
Measure Type: Energy Efficiency 



Co-Benefits: Success Stories: 

• Reduction of particulate matter; NO^.SO^, mercury Tine City of Toledo, OH undertook comprehensive 
and other harmful air pollutants. retrofits of 20 City buildings and facilities. Energy-saving 

• Long-term savings to the city from avoided fuel and measures in Toledo's program included installing energy 
operational costs; efficient lighting and motion sensors and replacing 

• Reduced municipal susceptibility to the negative window air conditioners with digitally controlled boilers 
impacts of fuel price spikes. and chillers. In the first year electricity use was cut by 

5,823,000 kWh and the upgrades resulted in financial 
savings of $7 1 0,208.' 
Description:^ 

In order to keep track ofthe energy audits performed and efficiency actions taken, it is necessary to implement some 
type of organized data compilation and building inventory system. The ETF suggests using EPA's national energy 
and water consumption rating system called Portfolio ManagerThis system allows the City to measure the ener- 
gy efficiency of municipal buildings and compare them to others across the United States. Using data the City pro- 
vides online, the system produces a baseline rating from I to 1 00. Once the City has established this baseline. En- 
ergy Star's tools and resources can be used to prioritize investments, set goals, and track consumption and man- 
agement success. 

Energy and resource efficiency upgrades should be 
implemented in order to reduce consumption of fossil fuels (such 
as heating oil and natural gas), electricity and water Retrofits include 
upgrades ofHVAC systems, lighting systems, boilers, and chillers; other 
examples are the installation of low-flow faucet fixtures, replacement 
of incandescent exit sign lights with LED's, and occupancy sensors. 
Measures that pay for themselves in a relatively short time - such as 
one to five years- should be implemented as soon as possible. Other 
priority retrofits, offering a longer horizon for returns on investment, 
should be considered once a building inventory and cost/benefit analysis have been completed for each building. 

The goal ofthe cost/benefit analysis is to determine the priority of city building retrofits and to begin capital 

planningfor retrofits that are necessary but that may have longer payback periods.The ETF suggeststhatthe City make 

use ofenergy auditing services provided by National Crid and NSTARin orderto obtain clear estimates ofthe capital 

costs and operational savings of retrofits. It is important that an energy audit address all facets of resource use within a 

building.That is, an energy audit should address electricity thermal energy and water consumption within each facility 
and not focus narrowly on one area such as electricity With the information provided by a complete energy audit. 



Energy Management Funds: 

Duluth^ Minnesota officials set up 

an Energy Management Fund 

to capture 

operating 

cost savings 

and utility 

rebates to 

fund future 

public energy 

projects. -'M^rTti"- 
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the Energy Manager and/or other appropriate officials can 
prepare the cost/benefit analysis with assistance from key 
municipal departments. 

The cost/benefit analysis should contain: 

• a list of recommended retrofits for each building, 
including projected capital costs and life-cycle cost 
savings for each retrofit; 

• recommended priorities for retrofits based on energy 
savings, capital costs, and life-cycle cost savings; 

• comprehensive research on utility state, or federal 
programs which may offer cost-sharing or grants for 
retrofits. 

Co- Benefits 

Besides cost savings and pollution prevention, using 
Energy Star's Portfolio Manager w\\\ allov/' Worcester the 
opportunity for free publicity on high-scoring buildings 
and on energy reduction upgrades. 

Potential Sources of Funding: 

• National Grid 

• NSTAR 

• ESCOs 

Next Steps: 

• Input buildings data into Energy Star's Portfolio 
Manager online. 

• Work V/'ith National Grid to set up Energy Audits 
and to document upgrade recommendations. 

• Prioritize upgrades based on capital costs, cost 
savings, and energy/resource savings. 

• Determine the amount of funding available to invest 
in energy efficiency projects 

• Implement upgrades, documenting completed 
actions, and continue to track buildings energy and 
wzter consumption as V/'ell as energy audits and 
upgrade history. 

Resources 

• httpr/Zv/'V/'V/'.caleep.com/v/'orkbook/v/'orkbook.htm 

• EPA's Energy Performance Rating System 

http://www.energystargov/index.cfm?c=evaluate_per 
formance.bus_portfoliomanager 



Success Story:^ 
Phoenix, Arizona 

Phoenix began an energy management program 
in the late 1970s with no project funds the first 
year The program developed slowly At first, the city 
focused on projects with low costs, such as installing 
inexpensive controls on equipment in buildings.The 
city also carried out energy audits of more than 
150 city facilities and, in 1978, hired a professional 
energy manager 

The new manager quickly established 
credibility with the city council by documenting 
savings of more than $150,000 during the following 
year In 1980, the city council invested $50,000 to 
carry out the recommendations of the city's energy 
audits. Funds from energy savings were left in the 
general fund account. 

Then in 1984, the mayor and the city 
council established the Energy Conservation 
Savings Reinvestment Plan. Under this plan, the city 
reinvests 50% of all documented energy savings, up 
to a limit of $500,000, to finance energy efficiency 
capital projects for the following year 

Some"seed"moneywas provided in the early 
years of the plan. By 1 986, energy savings exceeded 
$ I million per year and the fund reached its limit of 
$500,000, where it continues to the present. The 
fund is used to help departments purchase new 
energy-conserving capital equipment. 

For example, if a department needs to 
buy new energy-consuming equipment, such as a 
chiller for air conditioning, the fund can pay for the 
difference between an energy-efficient model and 
a cheaper model that is less energy efficient. 

Phoenix's experience with budget incentives 
can probably be repeated with other local 
governments. The first step is to develop accounting 
and energy planning and monitoring capabilities in 
house. With this in place, one can verify the results 
and take advantage of the long-term financial 
benefits of effective energy management. 



' Brookline Climate Action Plan, 2002, 

^Soine wording for this section borrowed from Somerville's Climate Action Plan 

^ Somerville Climate Action Plan 
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Upgrade Red Traffic Lights to LEDs 



Implementation Cost: 



Annual Cost Savings: 
Payback Period: 



$70,713 (af- 
ter $200,000 
NGrid rebate) 
$80,000 
less than I yr 



Status: Existing 



Sector: Municipal Lighting 
Measure Type: Energy Efficiency 



Energy Saved (kWh): 



472,164 



Equivalent to: 

A 1401b person climbing 1,279,564,440 stairs 
The daily electricity use of 1 3,2 1 5 Americans 



Tons of eCO prevented/yr: 1 75 



Would fill: I 1,670,557 basketballs 
Equivalent to driving: 382848 miles 



lbs. of NO^ prevented/yr: 290 
lbs. of SO^ prevented/yr: 472 
lbs. of CO prevented/yr: 601 



lbs. of VOCs prevented/yr: 66 



lbs. of PM prevented/yr: 



441 




Co-Benefits: 

• Cost Savings from reduced energy use and reduced maintenance costs. 

• Safer traffic lights. 

• Visible energy saving / pollution prevention action. 

Description: 

In 1 997, all 1 ,200 red traffic lights in the City of Worcester were converted from energy-intensive incandescent 
bulbs to the highly efficient light emitting diodes (LEDs). Before this city-wide conversion, a test case was carried 
out that entailed all nine of the red lights at one intersection being converted. This resulted in an 84% reduction 
in watts per bulb and a 58% reduction in total energy cost. Early in 2000, the city began retrofitting the green 
lights as well as the pedestrian walk/don't walk signals (peds).To date, approximately 25% of these have been 
converted, continually saving the city energy and money' The cost of the retrofit is miniscule in comparison to 
the savings, and National Crid offers rebates for the conversions. Besides using much less energy, LEDs need less 
maintenance due to longer life. They are also safer since they are made up of many dots of light and so do not 
completely burn out like the incandescent bulbs. Typically clusters of lighted dots will burn out together leaving 
the rest of the signal lighted. 

' There is conflicting information regarding the conversion of green lights in the city There may be a higher percentage of green lights 
converted, If all of the green lights are not converted, the City should implement this energy and cost saving measure immediately 
Rebates are available from National Grid, The City should also convert all pedestrian lights as soon as possible, A custom rebate can 
be arranged vv-ith National Grid for the pedestrian lights. 
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Upgrade 200 Exit Signs from Incandescent Lights to LEDs 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



$3,000 Status: Proposed 

$7,972 Sector: Municipal Lighting 

under 5 Measure Type: Energy Efficiency 
months 



Energy Saved (kWh): 



61,320 Equivalent to: 

A 1401b person climbing 166, 177,200 stairs 
The daily electricity use of 1,71 6 Americans 



Tons of eCO prevented/yr: 23 



Would fill: 1533845 basketballs 
Equivalent to driving: 50,3 1 7 miles 



lbs. of NO^ prevented/yr: 38 
lbs. of SO^ prevented/yr: 6 1 

lbs. of CO prevented/yr: 78 



lbs. of VOCs prevented/yr: 9 
lbs. of PM,^ prevented/yr: 57 



Co- Benefits: 

• Reduced mercury emissions. 

• Cost savings from reduced electricity 
consumption and maintenance. 



Success Stories: 

The City of Overland Park, KS changed from incandescent 
lights to LED exit signs in all public buildings. The project saves 
the City 41,000 kv^h of electricity and $2,750 annually. This 
measure resulted in a CO^ reduction of 35 tons.' 

Description: 

Upgrading incandescent lighted exit signs to LED lights can drastically reduce the energy used and the associated 
costs. LEDs can last up to 10 times longer than incandescent lights, thus also reducing the maintenance costs. In 
the above calculations, 200 exit signs are converted from incandescents to LEDs. The cost of this retrofit is ap- 
proximately $ 1 5 per sign: $25 per fixture, $ 1 installation, $20 rebate from National Grid. With such a short pay- 
back period, all of the City's exit signs should be upgraded as soon as possible and any new signs installed should 
be lighted by LEDs or a more efficient technology 

LEDs are also more efficient than fluorescent lights. If any of the City's exit signs are fluorescent, they may also 
be upgraded to save energy and money Furthermore, the fluorescent lamps in one exit sign can contain more 
than 1 mg of mercury^Thus, by switching to LEDs, a facility with 20 fluorescent exit signs can reduce mercury 
use over a 1 0-year period from more than 750 mgto zero and mercury emissions related to power use from 450 
mgto 30 mg. Upgrading from incandescent lighting will also reduce mercury emissions from electricity generation, 
as LEDs use about l/IO of the energy. 750 mg of mercury can contaminate over 1 ,000 fish to the point where 
they cannot be eaten. ^ 
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Upgrade 200 Exit Signs from Incandescent Lights to LEDs 



Potential Sources of Funding: 

» National Grid 



Next Steps: 

• Determine the number of municipal exit signs and current 
lighting type of each sign. 

• Work with NGrid to retrofit all incandescent signs and to 
determine the cost effectiveness of upgrading other types 
of exit sign lights (i.e.fluorescents). 

• Implement a policy to ensure that future municipal exit 
signs are the most efficient lighting available. 



' Brookline Climate Action Plan, 2002, 

''■ New Jersey Purchase Bureau, "Lamps, Incandescent, HID, Fluorescent, Including Low Mercury" Notice of Award T-0 1 92, August 

http://www,state,nj,us/treasury/purchase/noa/contracts/tO 1 92,shtml, 
^Assuming a 3 pound fish and a consumption advisory level of 0,5 parts per million mercury 



2003, 
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Increase the Efficiency of Lighting in the Pearl/Elm Garage 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



$44,280 Status: Proposed 

$31,387 Sector: Municipal Lighting 

I A years Measure Type: Energy Efficiency 



Energy Saved (kWh): 



241,440 Equivalent to: 

A 1401b person climbing 654,302,400 stairs 
The daily electricity use of 6,758 Americans 



Tons of eCO prevented/yr: 89 



Would fill: 5,933,53 I basketballs 
Equivalent to driving: 194,706 miles 



lbs. of NO^ prevented/yr: 148 
lbs. of SO^ prevented/yr: 242 
lbs. of CO prevented/yr: 307 



lbs. of VOCs prevented/yr: 34 
lbs. of PM,g prevented/yr: 226 



Co- Benefits: 

• Better light quality. 

■ Reduced light pollution. 



Success Stories: 

Harvard Medical School upgraded the parking garage interior 
lighting system, consisting of HPS lighting systems and some 
lighting fixtures with T- 1 2 lamps powered by magnetic ballasts 
that were left on 24/7. The system was upgraded with long- 
lifeT-8 lamps powered with electronic ballasts, and automatic 
lighting controls. This resulted in savings of $1 8,872.55 (a 59% 
reduction in annual electric operating cost) and 268,871 lbs 
of CO^.The resulting electric load reduction was 17.23 KW, 
annual kWh savings of 163,824 kWh.Atotal of 228 fixtures 
were upgraded or replaced and 1 9 automatic lighting controls 
were installed. The payback was 2.3 years.' 

Description: 

Parking garages can be highly energy intensive because of their large area and the need to be lighted for many 
hours a day if not constantlyThe ETF suggests upgrading from metal halide lighting to high-efficient T-5 orT-8 
fluorescent lighting in the Pearl/Elm municipal parking garage. These lights use 359o-50% fewer watts and NGrid 
pays about half of the total cost through fixture rebates.The amount of hours per day that the lights are operating 
should also be assessed, as well as the possibility of installing light and motion sensors, 



Potential Sources of Funding: 

• National Grid 

ESCOs 



Next Steps: 

• Have NGrid conduct an energy audit and efficiency as- 
sessment of the Pearl/Elm Garage. 

• Implement NGrid's lighting energy efficiency recom- 
mendations. 



'www.greencampus.harvard.edu 
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Change-A-Light Campaign: Each Household Changes One Incandescent Bulb to a CFL 



Implementation Cost: 
Annual Cost Savings: 

Payback Period: 



$ 1 90,527 ($3/home) Status: Proposed 

$1,042,376 ($16.41/ Sector: Residential 

inome) 

.2 years Measure Type: Energy Efficiency 



Energy Saved (kWh): 



6,541,427 



Equivalent to: 

A 1401b person climbing 53,549,600 stairs 
The daily electricity use of 553 Americans 



Tons of eCO prevented/yr: 2,424 



Would fill: 161,653,884 basketballs 
Equivalent to driving: 5,302,997 miles 



lbs. of NO^ prevented/yr: 4,015 
lbs. of SO^ prevented/yr: 6,546 

lbs. of CO prevented/yr: 8,330 



lbs. of VOCs prevented/yr: 92 1 
lbs. of PM,g prevented/yr: 6, 1 1 3 



Co-Benefits: Next Steps: 

• Increase community and personal awareness of en- • Determine the time line, goals, and partners 
ergy use and its effects. in the Change-A-Light educational campaign. 

• CFL Light bulbs last longer than conventional bulbs, • Seek out necessary funding. 

saves time and money spent replacing burnt-out bulbs • Implement the campaign and save energy. 
" Compact fluorescents operate at a lov/'er tempera- 
ture than incandescent bulbs, safer and can help to 
lov/'er cooling costs. 

Description: 

Annual residential energy use has been steadily increasing (see Section 2) in Worcester If every household in the 
city changed just one incandescent bulb to a compact fluorescent (CFL) bulb, the energy, cost, and GHG emission 
savings would be substantial. Annually 2,424 tons of eCO^ would be prevented and $1,042,376 (or $16.41/ 
home) saved - and that's just from changing one light bulb! Typically the cost of a CFL is around $3.50 - 7 times 
more expensive than a $0.50 incandescent bulb. However CFLs last 1 times longer than incandescents and thus 
actually end up being cheaper in the long run. The majority of cost savings, though, comes from the reduction 
of energy used by the CFL, usingjust 1/7 of the kilowatt hours of a traditional incandescent bulb. Additionally 
CFL bulbs are available at Spags 19 on the Boston Turnpike in Worcester for $0.50 / each (February 2006) and 
various types of CFL bulbs are available at reduced prices on bulbs.com, an online lighting sales and recycling 
company based in WorcesterThe City could partner with these venders to advertise their bargain prices. 

The City should implement a residential Change-A-Light informational campaign to encourage residents to 
use CFL bulbs. Because the economic reasons for switching are so strong, it is a matter of getting the information 
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out as well as presenting residents with the opportunity to make the purchase. The City may consider selling CFLs 
directly to the public through a partnership with a reseller (or resellers). Perhaps purchasing in bulk would allow 
for a discounted price. It will also be easier to track progress if the City is giving out the bulbs directly Bulbs could 
be for sale at City Hall and through partner organizations throughout the City such as the Regional Environmental 
Council, public library grocery stores and various restaurants. The City may even consider giving away a portion of 
the bulbs as a promotion in the beginning. Campaign ideas and lessons learned can be gathered from other cities 
that have implemented similar campaigns. 

Potential Sources of Funding: 

• National Crid (Resources) 

• North Eastern Crassroots Environmental Foundation (NECEF) 

• EPA 

• Other potential funding sources may include: manufacturers of CFLs, local business sponsors, and national 
businesses with local stores that sell light bulbs, including Home Depot, Target, Spags / Building 1 9, and bulbs, 
com. 

" Potential advertising donors include the Telegram &. Cazette, Worcester Magazine, and local TV and Radio 
stations. 

Residential Energy Efficiency 



There are many other actions residents can take to make their homes more energy efficient, saving money and 
preventing greenhouse gas emission at the same time. As shown in Figure 20, most of the energy used in residences 
goes towards temperature control. Based on this, the most important things a resident can do is to purchase Energy 
Star air conditioners and heating 



Water Heater 
11% 



equipment, as well as properly insu- 
late his/her home and install energy 
efficient windows. Energy Star is an 
efficiency rating system created by 
the U.S. EPA to highlight the most 
energy efficient appliances avail- 
able. Energy audits are available for 
free from Worcester's electric utility 
National Crid, for all residential cus- 
tomers. The following table outlines 
key ways a resident may reduce 
energy use, including the estimated 
amounts of dollars saved and emis- 
sions prevented. 



Refrigerator 
6% 

Dishwasher 
2% 



Clothes Washer & 
Dryer 
10% 



Computer & Monitor 
2% 



TV, VCR, DVD 
2% 




Heating & Cooling 
45% 



Lightin 
7% 



Figure 20, Average Household Energy Use (U.S. National Average) 

"Other" represents an array of household products, including stoves, ovens, 
microv/aves, and small appliances. Individually, these products account for no 
more than about 2% of a household's energy bills. Source: energystar.gov 
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Specific Action 



Annual 

Household 

Cost Savings 



Annual 

Household 

eCOj 

Reductions 



Assumptions 



Heatingi^Cooling 

Install Energy Star heatir^ 
equipment during new construction. 

Properly insulate and define building 

shell, minimize air leakage (esp. at 

top and bottom of heated envelope). 

Select low carbon content 
heating fuel such as natural gas. 

Install programmable thermostat 
to set back temperatures at night. 

Install Energy Star windows. 

Install Energy Star window air 
conditioning units if necessary. 



$50-$ I 00 



$50 



1 ,400 lbs Assumes natural gas, annual CO^ emissions of 9465 lbs 

and energy costs of $566. Energy Star equipment can save 

up to 15% in energy bills. 
1 ,900 lbs Assumes natural gas, annual CO^ emissions of 9465 lbs 

and energy costs of $566. Energy Star equipment can save 

up to 15% in energy bills. 

1-,600 lbs Assumes 80.9 mmbtu consumption for annual space heat- 
ing. Oil emissions = I 73.9 lbs C02/mmbtu, natural gas 
emissions = I 17 lbs C02/mmbtu. 

1, 170 lbs Assumes annual conservation of I mmbtu and cost of 
$0.62/ccf 

1,400 lbs Savings are site-specific. 

330 lbs Assumes annual consumption for New England home 
= 738 kWh, Energy Star unit saves 30%. 1 .48 I lbs C02/ 
kWh. 



Appliances/Electronics 

Purchase Energy StarTYs,VCRs, 
and other home electronics. 



Purchase a high versus standard 
efficiency water heater. Select gas 
water heaters instead of electric. 



Use less hot water. Install 
non-aerating low-flow shower heads. 

Purchase Energy Star refrigerators. 



$565 



$120 



10 lbs 



2,800 lbs 



,800 lbs 



Assumes TV off for I 8 hrs/day; conventional TV uses 
when off. Energy Star TV uses only 1 .5W when off. 



3W 



Unplug second refrigerator/freezer. 



Purchase Energy Star clothes 
washers and dryers. 



Line dry laundry. 



Purchase Energy Star dishwashers. 



$60 (compared to 


1,000 lbs (compared 


1993 models) 


to 1993 models) 


$ 1 9 (compared 


285 lbs (compared 


to models meeting 


to models meeting 


federal minimum ef- 


federal minimum ef- 


ficiency standards) 


ficiency standards) 


$100 


1 


(more on older 


(more on older 


models) 


models) 


$58 (electric pow- 


860 lbs (electric 


ered machines) 


powered machines) 


$20 (natural gas 


280 lbs (natural gas 


powered machines) 


powered machines) 


$0.35 per load of 


5 lbs per load of 


laundry 


laundry 



Assumes selecting natural gas water heater over electric; 
19.5 mmbtu annual consumption for hot water Electric 
rate of emission = 0.885 lbs COs/kWh, cost = $0. 1 0/ 
kWh. Natural gas = I I 7 lbs C02/mmbtu, cost = $0.62/ 
ccf Typical family of four 
Assumes natural gas heated water 



Assumes 1 ,200 kWh for pre- 1 993 model, 575 for Energy 
Star model. **Based on Ammana BH20S5, 575 annual 
kWh, 768 NAECA consumption. 



Assumes year-round operation on 2ndrefrigerator; 1,200 
kWh consumption. 



$20 (compared 
to models meeting 
federal minimum ef- 
ficiency standards) 



410 lbs 

260 lbs (compared 
to models meeting 
federal minimum ef- 
ficiency standards) 



Assumes existing consumption - 800 kWh/yi^ new - 700 
kWh/yr **Energy Star dishwasher is 33% better than lat- 
est standards. 



Table 2. Residential Energy Efficiency Options 
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Municipal Energy Efficiency Purchasing Policy 



The adoption and implementation of a municipal green (environmentallyfriendly and/or energy efficient) procure- 
ment policy will ensure that newly purchased items have the greatest energy 



Success Stories 

Santa Monica, CA developed 
an Environmentally Preferable 
Purchasing Program in 1 99 1 . 
Benefits of the program include: 
5% reduction in spending on 
custodial supplies by replacing 1 5 
products with less toxic or non- 
toxic alternatives, switching to 
an integrated pest management 
program that cost up to 30% less 
than traditional pest application 
used before, using rerefined 
motor oil that cost the City 25% 
less than virgin motor oil.' 



efficiency for their intended use. A procurement policy that commits the City 
to energy efficiency will produce important environmental and economic 
benefits and should be adopted immediatelyA draft policy based on the City 
of Medford's Energy and Resource Policy can be found in Appendix A. 

An Energy Efficient Purchasing Policy means that energy will be 
considered in all municipal purchases where appropriate. In practice, it means 
purchasing energy star computers, air conditioners, televisions, referigerators 
and other appliances, as well as efficient lighting equipment and control 
systems such as motion sensors. These purchases wil reduce CHC emissions, 
criteria air pollutants, and operating expenses. The purchase of efficient 
vehicles is discussed in the Transportation Section, 3.3, and the purchase of 
recycled content products is discussed in the Waste Section, 3.4. 1 . Municipal 
departments can also practice bulk purchasing of energy efficient and recycled 
content products to reduce the intial costs of these products. Departments 
can group their needs or can join onto state contracts. The City may also 
consider including environmentally friendly considerations in this purchasing 
policy to reduce the use of toxics as Santa Monica, CA has (see side bar).The Environmentally Preferable Purchasing 
Program (EPP) can serve as a resource and a potential way of purchasing in bulk with other communities. 

A green procurement policy makes the City's support of environmentally sustainable practices explicit by 
requiring that every municipal purchase be made with energy efficiency in mind. This recommendation benefits the 
Worcester community not only because of the overall impact on the environment but also because of the cost 
savings over time. The lifecycle cost (i.e. total cost of an item over the time period of its use) of an efficient item can 
be significantly less than that of an inefficient item. 

Potential Sources of Funding 

• City budget (life-cycle costs for energy-efficient items will be cheaper and cost the City less money over 
time) 

• ESCOs for certain large applications 

• National Crid 

Resources 

Environmentally Preferable Purchasing Program (http://www.epa.gov/epp/) 

Experts estimate that by using ENERCY STAR® qualified 
products, a typical household can cut its utility bills by 
30%. If all US appliances were Energy Star the reduc- 
tion in greenhouse gas emissions would be equiva- 
lent to taking l4.5million cars off the road each year 
The national annual energy bill would be reduced 
by about $100 billion over the next decade.' 

' Newton Climate Action Plan, February 2005, 
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Municipal Green Building Policy 

Green building means building in a way that reduces energy use, water 
consumption, sprawl, and indoor air pollutants. In this day and age, it would 
be foolish not to consider efficiency and environmental issues when it can 
significantly reduce operating costs and pollution and typically add very 
little cost onto the construction. A municipal Green Building Policy means 
that the all new municipal buildings and major renovations would be re- 
quired to meet LEED Silver standards unless the DPW &. R Architectural 
Services Division first makes a finding and reports to the Gity Managerthat 
such certification is not in keeping with the use or purpose of the building 

or is othenA/ise inappropriate. LEED stands for Leadership in Energy and ™^ '''^''^''^'f ''' ^^'^ °^ ^'^^ ^"^''^V ^^'^'^"^ 

design at the new Capuano School, the first 

Environmental Design. LEED is a voluntary rating system based on well- Leadership in Energy and Environmental Design 

founded scientific standards, and it has quickly become the national stan- (^^^) registered public school in NewEngland. 

^ ^ (Somerville CAP, 2003) 

dard for green building in the United States. A draft Green Building Policy 

based on the Gity of Arlington's policy can be found in Appendix A. 

Community- Wide Green Building Policies from Neighboring Cities and Towns: 

• Brookline, MA has suggested developing its own green building code with incentives that would enhance the 
State requirements. Based on estimated savings from other municipal green building codes, this measure could 
result in the elimination of 25, 624 tons of G02 and financial savings of $2, 1 37,974 for citizens who choose to 
make energy efficiency upgrades in their buildings.' 

• The Gity of Gambridge revised its zoning laws to request that private developers address environmental 
aspects of the LEED standards when applying to the Planning Board for a permit.^ 

• Somerville, MA is also encouraging green building throughout the entire community The Somerville GAP 

states: Project managers will be encouraged 
to adopt "green building" practices for new 
construction and during renovation of 
existing commercial and industrial buildings 
through an incentive-based zoning and 
permitting processthatwill be implemented 
by 2004. At least 1 0% of new buildings or 
renovations should follow recommended 
practices by 2007 and 10% by 20 1 0. 
The steps toward this goal include: 
Requiring project managers for all new 
or renovated commercial and industrial 



The LEED^^ Green Buiiding Rating System 



The L^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^W Green 
Buildin^S^^^^^^H^H^H^^^H^^^^HHH^H^H^^HElard for 
green building in the United States. It was developed by the U.S. Green 
Building Council, a national nonpralit coalition representing aU segments 
of the building industry. In addition to serving as a national standard, 
LEED is a certification tool. Points are awarded for design and construc- 
tion practices and technologies in six categories: sustainable sites, water 
efficiency, energy and atmosphere, materials and resources, indoor envi- 
ronmental quahty, and innovahon and design. By accumulating points, a 
buUding can achieve a rating of LEED Certified, Silver, Gold or PlatinuirL 

To learn more about LEED, visit www.leedbuUding.org. 



From Chicago's Green Build Agenda 
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buildings in Somerville to fill out a Leadership in Energy and Environmental Design (LEED) rating 

score sheet, regardless of their intention to obtain a LEED rating. 

Providing builders and designers with information on green building practices and green building 

consultants in the area who can assist in filling out the LEED score sheet. 

Strongly recommending that all new or renovated commercial and industrial large development 

projects (over 50,000 square feet) in Somerville meet a LEED silver rating and have a minimum of 

three points in the energy section. 

Giving permitting priority and reducing permit processing time for buildings that meet or exceed a 

LEED silver rating and have a minimum of three points in the energy section. 

Giving special consideration for variances in zoning requirements (i.e. building density green space, 

parking), within the limits of the planning board's powers, to buildings that meet or exceed a LEED 

silver 



' Brookline Climate Action Plan, 2002 

''■ Newton Climate Action Plan, February 2005 

^ Somerville Climate Action Plan 
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3.2 Renewable Energy 

Conventional electricity use and production in Massachusetts has a high 

impact on climate change. Roughly one-third of all CO^ emissions are 

produced as a by-product of electricity generation. Efficiency measures are 

important, as they will reduce the City's energy demand, but supporting 

clean, renewable sources of energy is equally important. People will always 

need energy and, even with efficiency measures, energy demand will most 

likely continue to grow. To be able to provide the needed electricity and 

energy, we must look to clean, renewable sources. 

Renewable energy sources will always be able to provide us with the 

energy we needaslongastheyareproperly managed.They will not degrade 

our environment or harm our health, and they will lessen our dependence 

on foreign sources of oil. Renewable energy can be generated on a smaller 

scale than traditional energy sources, thus allowing energy production closerto home and increasing the reliability of 

our electricity system and the number of good, local jobs. One ofthe largest solar equipment manufacturers. Evergreen 

Solar is right here in Marlborough, MA. Renewable energy plays a key role in creating a sustainable energy future. 

The City ofWorcester has passed 
a Clean Energy Resolution stating 
that 20% of the electricity 
used by the municipality will be 
purchased from clean, renewable 
sources of electricity by 20 1 0. 
This resolution was passed in 
March 2005 by a unanimous 
vote ofthe City Council. Thirty- 
five supporters ofthe resolution 
attended thecouncil meeting. Part 
of the purpose of this Climate 
Action Plan is to recommend 
actions that can help the City can 
reach this clean electricity goal. 

Solar Efficiencies: 

source: Alternative Energy Store 
Electricity (PV): 16% 

Air Heating: 55%-75% 

Water Heating:: 85% 



Solar air heating has the best financial payback ofthe renewable energy 
technologies. Even with state and federal rebate programs, solar air heating 
pays for itself faster than PV or wind^. 

Source:Alternative Energy Store 




Solar Electric Wind Power SolarWater Solar Air 

Systems Systems Heating Heating 

Figure 21, Payback Period on Different Renewable Energy Technologies without 
Financial Incentives 
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Clean Energy Is: 

Natural - powered by the sun, wind, and water, ttie 
heat in tiie ground, and crop and wrood waste 

Energy that does not contribute to 
glob^ warming or air pollution 

Locally produced, so it can promtite 
energy security and local |ob growth 

Renewable - constantly replenishing 
itself in supply and strength 



Powerfuit with tremendous potentiaL 

There is already enough clean energy to power every 

home in New En^andl (^S Dept. of Energy) 




Fuel Ceiis produce 
electricity directly from the 
electrDchemJcal reaction 
between hydrogen and 
oxygen, producing vy>ater and 
heat as byproducts. This 
technolo^ is only "clean" if 
the process used to produce 
the hydrogen gas is powered 
by a dean source of energy. 



Dlomass focilities are "clean" if 
plant matter (biomass) is harvested 
and decomposed in a way that does 
not deplete resources or cause a net 
increase of COz in the atmosphere. 
Breaking doiiwn biomass releases 
energy the plant stored from the sun. 



Geothermal energy uses steam 
and hot water from inside the earth. 



Which technologies are 
considered "clean**! 



Solar power captures the light and 
heat of the sun to generate electricity 
and store tfiermal energy. 



Wind energy converts the mechan- 
ical energy of air in motion into 
electricity through the use of turbines. 



Small or low-impact 
hydroelectric power stations 
harness the energ/ of ^Ihng water. 
To minimize environmental impact, 
stations should be 30MW or less in 
size or meet standards set by the Low 
Impact Hydrapower Institute. 



Landfill Gas can be collected from 
decomposir^ organic material in 
landfills and combusted to produce 
energy. Trapping landfill ga^ prevents 
methane and other ^^eenhouse gases 
from contributing to global warming. 



Nuclear power Is NOT considered a clean, renewable resource by environmental organizations, the state 
Renewable Portfolio Standard (see page 63), or the Mass Technology Collaborative. Though nuclear does not give 
off the typical air pollution emissions, it produces radioactive material and a host of issues associated with radiation. 
It is also not renewable. 

National Grid Standard Offer 

Other Biomass 
8%, 2% Coal 

2% 
Large Hydro 




Sources: Chart: vvww.massen- 
ergycom Data: NGrid disclo- 
sure label 1/1/05- 1 2/3 1/05 



Figure 22. Electricity Sources for National Grid's Standard Offer 
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Promote Clean Energy Choice® 

Implementation Cost: To be determined Status: Proposed 

Annual Cost Savings: $324,124 Sector: Residential Electricity 

Payback Period: To be determined Measure Type: Renewable Energy 



Tons of eCO^ prevented/ 16,455 
yr: 



Would fill: 1,097,365,789 basketballs 



Equivalent to driving: 35,998,687 miles 



lbs. of NO^ prevented/ 27,250 

yr: 

lbs. of SOjj prevented/yr: 44,430 

lbs. of CO prevented/yr: 56,543 



lbs. of VOCs prevented/yr: 6,253 



lbs. of PM,^ prevented/yr: 41,495 



Co-Benefits: 

• Provides funding for municipal clean energy 
projects. 

• Educates the community about renewable 
energy. 

• Shows the City's dedication to renewable energy 
and the future of its residents. 



Success Stories: 

• Northhampton, Williamstown, New Salem, Pe- 
tersburg, and several towns and cities on Cape 
Cod have at least 3% of their population signed up 
for Clean Energy Choice®, making them eligible 
for further funding from MTC. 



Description: 

What is Clean Energy Choice®? 

To understand the Clean Energy Choice® program, we must 

first understand the GreenUp®" program. Worcester's electric util- 
ity, National Grid, offers customers the option of supporting renew- 
able electricity by paying a few extra dollars on their electric bills each 
month. This program is called GreenUp^". There are currently four re- 
newable electricity suppliers participating in the GreenUp^" program. 
Each supplier differs in product offered, cost, and incentives. Gustomers 
choose which supplier they would like to support and they pay an ad- 
ditional price each month. Gustomers can also choose to pay on half 
of their electricity use or all of their electricity use. The product the 
customer is buying is the renewable attributes that are generated when 
electricity from a renewable source is generated. These attributes are 
typically called Renewable Energy Credits or REGs. See Figures 
23 and 24. 



You have the power. 



Choose clean energ 




www.CleanEnergyChoIce, 
508-870-0312 



org 
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Clean Energy Choice® is a program of 
the Massachusetts Technology Collaborative 
(MTC). This program supports all four of 
the CreenUp^" suppliers by matching up to 
100% of customers' premiums and putting 
this money into a Clean Energy Fund for 
Worcester MTC also doubles their match, 



Generation of 

Electricity from 

Renewable 

Sources 



Renewable Attributes 




Electricity 



Figure 23, Renewable Energy Certificate Generation 



putting an equal amount of money into a Low-Income Fund to support clean energy projects in low-income areas 
of Massachusetts. For example, a customer pays $5.00 extra on their electric bill to support renewable electricity 
MTC puts up to $5.00 into Worcester's Clean Energy Fund and up to $5.00 into the MA Low-Income Clean Energy 
Fund. The percentage that MTC matches is determined by the product of the supplier See Table 3 on the following 
page for more details. Currently the City has over $22,500 in its Clean Energy Fund after using $24,000 to fund the 
Energy Consultant and Energy Task Force to create this Climate Action Plan (CAP). 

Figure 24 below shows the flow of electricity money and renewable attributes (aka RECs). Electricity is 
generated from various sources, clean and dirty and input into the New England power grid. In the figure below, 
renewable energy certificates are generated from the wind generator and sold to a brokerThe brokers in Worcester's 
case are the four renewable electricity suppliers in the CreenUp^^program.The customer receives electricity from the 
New England Power Crid, which istransmitted by the utility (in Worcester's case this is National Crid) and renewable 
certificates 



energy 
from the CreenUp^" 
supplier of choice. The 
customer pays National 
Crid for both the 
electricity and the RECs 
through his/her monthly 
electric bill. National 
Crid then transfers the 
REC portion of the 
customer's payment 
to the appropriate 
CreenUp^" supplier 



Coal Powar 



Generation Resources 




Broker <crsar Sky Pow«r, 

Cammunilty EnArgy, 
I I I tj— Mail EnArgy, ■or 
Starling Ptanoi) 



^ Utility -^^''^ 

*• Undifferentiate! 



Customer 



Source: Graphic modified from 
www.gre e n -e .o rg 




National Grid 



Electricity 

lirl^^ jf>" S Jiectric Bill (include s 
■^^^-^ ^ Renewable Premium) 



Figure 24. Flow of Electricity, Money, and Renewable Energy Certificates 
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Clean Energy Choice® Bonus Grants 

In addition to the regular monthly match, MTC is also offering a bonus grant program. The current incen- 
tives are as follows: 

• If 3% of households in Worcester sign-up for GreenUp^", the City will receive a bonus grant of $50 per 
household. MTC calculates 3% of households to be 2,01 I .This would give the City a bonus grant of $100, 550. The 
current timeline is that 3% must be signed up by December 3 1,2006 and remained signed up until March 31 ,2007. 
However, once this date is reached a new target date will most likely be set. Currently the City has 310 households 
signed up. 

• Each time a target date is reached the number of households signed up is calculated. Once Worcester 
reaches or exceeds 6% of households signed up, the City will receive a bonus grant of $50 for every new house- 
hold.This is also true for 9%, 1 2%, and 1 5%. 

• A City who has difficulty reaching the 39o goal may opt into a different bonus grant program. To qualify for 
this program, a City must gain 150 new households signed up within a year Currently the timeline is from March 31 , 
2006 to March 31 ,2007. If the City can do this, they will receive a 2KW solar panel installed on a municipal building 
of their choice. The City must also pledge to put 1 2 months of regular match money towards the solar panel and 
will not be eligible for another bonus until April 1 , 2008. Currently Worcester has signed up 30 new households 
since March 31,2006. 

City Promotion of Clean Energy Choice® 

Clearly it is in the City's best interest to promote the Clean Energy Choice® program. As households sign up for 
CreenUp^", they reduce community CHC emissions, support renewable energy and help the City to support 
renewable energy and CHC reductions. The participation of households in CreenUp^" not only gives the City 
monetary support to fund clean energy projects, but also shows decision makers and elected officials that their 
constituents want clean, renewable energy and are willing to pay a little extra for it. Each household may give a small 
amount extra each month, but the impact is significant when many people are doing the same thing. 

To better promote the Clean Energy Choice® program the City needs to raise residential awareness of the 
program through an advertising campaign. The City may run PSAs in theTelegram &. Cazette and Worcester Mag 
azine at non-profit rates and can air PSAs on WCCA (channel I 3) for free. City leaders, like the Mayor city council- 
lors, and City Manager can also promote the CEC program on their weekly radio and television shows. It may also 
be possible to have a billboard space donated to the cause. City leaders and decision makers should themselves 
sign up for CreenUp^" and issue a challenge to all City employees. A competition could be implemented between 
departments to try to get the highest percentage of employee signups. The City can also put signup forms in with 
employee's paychecks. 

An option for reaching out to the broader community is to issue a competition between schools. In this 
competition, students can receive CreenUp^" sign-ups forms and information to bring home. The school with the 
highest percentage of forms returned and successfully processed can win an award and prize related to clean en- 
ergy (such as a solar panel, solar lighting, solar science kits, etc.). A similar competition was successful in Newton, 
MA. 

In recent months, the Mayors of Worcester and Salem have issued a challenge to each other and their 
respective consituents to reach 100 new signups first. Since then, Worcester has seen 30 new signups - this is the 
highest number of new signups to occur in a half year period for the City Salem, however has seen 72 new signups 
so more outreach needs to be done in Worcester Is has been shown that people respond to City officials and to 
the opportunity to give the City the financial support it needs to implement clean energy projects, now the City 
needs to raise the awareness of CEC so that Worcester can reach the 3% goal and receive bonus grant money 
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Purchase $25,000 Worth of Renewable Energy Certificates (RECs) 



Implementation Cost: 

Annual Cost Savings: 
Payback Period: 



$25,000 into Clean 
Energy Budget 
Variable 
NA 



Status: Proposed 

Sector: Municipal 

Measure Type: Renewable Energy 



Energy Saved (kWh): 



None (833,000 offset) Equivalent to: 

A 1401b person climbing 2,257,430,000 stairs 
The daily electricity use of 23,3 l4Americans 



Tons of eCO prevented/yr: 309 



Would fill: 20,609,971 basketballs 
Equivalent to driving: 676,000 miles 



lbs. of NO^ prevented/yr: 5 1 1 
lbs. of SO^ prevented/yr: 834 

lbs. of CO prevented/yr: 1,061 



lbs. of VOCs prevented/yr: 1 1 7 
lbs. of PM prevented/yr: 778 



Co-Benefits: 

• Lead by example for other Cities and for Worcester's 
residents. 

• Help meet the 20% by 20 1 municipal goal. 

• Increase the demand for and development of clean, re- 
newable sources of electricity in the region. 



Success Stories: 

• The City of Newton has a contract with 
Mass Energy to purchase $20,000 worth 
of renewable energy certificates each year 
for ten years. 



Description: 

In March 2005, the City Council unanimously passed a Clean Energy Resolution (see Appendix A). This resolution 

states that the City will purchase (or produce) 20% of the 

electricity used by municipal buildings and lighting from 

clean, renewable sources by 2010. Passing this resolution 

made Worcester the largest city in the country and the first 

city in Massachusetts to pass a 20% by 20 1 clean energy 

resolution. The City defines clean, renewable sources to be 

anything that qualifies for the Massachusetts Renewable 

Portfolio standard (RPS) (see sidebar) orthat is supported 

by the Massachusetts Technology Collaborative (MTC). 

The Clean Energy Resolution and goal pertains only 

to electricity Other renewable energy options, such as 

Sticker worn by City Councillors and residents at the 20% by solar air and water heating and transportation fuels, are 
2010 vote. 35 supporters attended the City Council meeting. 
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also helpful in reducing GHG emissions, air pollution, and supporting a secure and sustainable energy supplyThe 
City may consider setting goals for the use of renewable sources in these contexts as well. 

By purchasing renewable electricity the City will send signals to the market that a healthier cleaner sustainable 
power source is of higher value than those that pollute our environment. The purchase of clean power can be 
easily marketed to display the City's commitment to renewable energy,to decreasing dependence on fossil fuels, to 
supporting a local economy and to a healthier environment. This is also a way for the City to set an example that 
residents can follow. 

To meet the 20% by 2010 goal, the City must either produce renewable electricity (and keep the RECs) or 
purchase Renewable Energy Certificates (RECs). A Renewable Energy Certificate is produced when electricity is 
generated from renewable sources (see Figures 23 and 24 in the previous measure). The City has the opportunity 
to purchase RECs from the clean energy supplier Mass Energy Consumers Alliance (Mass Energy). The City can 
purchase up to $20,000 worth of RECs from Mass Energy each year and MTC will match the amount 100%. In 
other words, if the City makes a $20,000 REC purchase, MTC will put $20,000 into Worcester's Clean Energy Fund 
and $20,000 into a competitive fund for low-income clean energy projects.The money in these funds must be used 
to support clean, renewable sources of electricity MTC may also be open to increasing the dollar amount they will 
match per year if there is serious interest on behalf of the City The ETF suggests negotiating with MTC to match a 
$25,000 purchase and then using the match money to help fund a full-time Energy Manager 

Purchasing $25,000 worth of RECs, would offset approximately 833,000 kWh, representing 1.4% of 
electricity used by the municipality Entering into multi-year contracts for RECs would ensure that progress is being 
made towards the purchase of renewable electricity and would allow for a reduced cost per REC. If the City begins 
shopping early and making a commitment to suppliers and generators in advance of 2010, it should be able to 
acquire the RECs in a way that would provide the City a hedge against its overall electricity bill. REC contracts 
should have provisions that make it so that the City would have a no-penalty option to purchase fewer RECs if it 
became capable of producing its own RECs through renewable electricity installations. 

Ultimately reaching the 20% by 2010 clean electricity goal will require a combination of REC purchases 
and renewable electricity installations.The MA RPS will also help in reaching this goal by requiring all electricity sold 
to the City to be at least 5% from renewable sources. This means that the City will have to purchase or produce 
renewable electricity for the remaining 15% to reach the clean electricity goal. 



Next Steps: 

• Set a Clean Energy Budget of at least $25,000 / year 

• Work with MTC to expand the $20,000 match to $25,000 

• Set up an agreement with Mass Energy 

• Publicize this action to help market Worcester as the "Creen heart of the Commonwealth' 



Section Three: Emission Reduction Measures 



Primer on Massachusetts Renewable Energy Portfolio Standard (MA RPS) 

Many states have instituted a Renewable Portfolio Standard (RPS). An RPS tells electricity sellers what percentage 
of electricity that they sell must be generated from clean, renewable sources each year 



Minimum Percentages of Annual 

Electrical Energy Sold from Qualified 

Clean, Renewable Sources 



Compliance 
Year 


Cumulative 

Minimum 

Percentage 


2003 
2004 
2005 
2006 
2007 
2008 
2009 


1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 



After 2009, the Minimum Standard shall increase by one percent per 
ComplianceYear until the Division suspends the annual in crease. At no 
time shall the Minimum Standard decrease below the percentage in 
effect at the time a suspension is implemented. 

Eli gibility Criteria for New Renewable Generation 
Units 



Eligible Fuels, Energy Resources and Technologies: 

I . Solar photovoltaic or solar thermal electric energy; 
2. Wind energy; 

3. Ocean thermal, wave or tidal energy; 

4. Fuel cells using an Eligible New Renewable Fuel; 

5. Landfill methane gas and anaerobic digester gas, provided that such 
gas is collected and conveyed directly to the Generation Unit without 
use of facilities used as common carriers of natural gas; 

6. Low-emission, advanced biomass power conversion technologies using an Eligible Biomass Fuel. A Generation 
Unit may qualify as a New Renewable Generation Unit, provided it uses an Eligible Biomass Fuel, subject to the 
limitations set forth herein. Pile burn, stoker combustion or similar technologies shall not constitute an advanced 
biomass conversion technology. 

Starting date of eligible electricity generation must be after December 31, 1997. 
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Install a IOOKW Hydro-Power Turbine at the Water Filtration Plant 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



$300,000=^= Status: Proposed 

$63,072 Sector: Municipal Buildings 

4.8 years Measure Type: Renewable Energy 



Tons of eCO prevented/yr: 292 



Would fill: 19,473,158 basketballs 
Equivalent to driving: 638,810 miles 



lbs. of NO^ prevented/yr: 484 
lbs. of SO^ prevented/yr: 789 

lbs. of CO prevented/yr: 1,004 



lbs. of VOCs prevented/yr: I 1 1 
lbs. of PM prevented/yr: 737 



Co- Benefits: 

• Strong cost savings potential 

• Opportunity for publicity and residential 
education 

• Help meet the 20% by 2010 renewable elec- 
tricity goal 



Success Stories: 

• MTC has awarded Wellesley Rosewood Maynard Mills 
a $40,000 LORI feasibility grant.The project team will 
investigate the financial and technical feasibility of in- 
stalling an 82 KW hydro system at the historic Clock 
Tower Place in Maynard, MA. Contact: Mr. Anthony 
Bongiorno 978-823-8285.' 

• MTC provided a $500,000 grant to Verdant Power, 
LLC to construct and demonstrate a hydroelectric 
plant with capacity of approximately 20 KW utilizing 
six Gorlov helical turbines in the Merrimack River 
in Amesbury, Massachusetts. The proposed system is 
designed to extract useful electrical energy from free 
flowing river and tidal currents.^ 

Description: 

Installing a small hydro-electric generator at Worcester's water filtration plant in Holden would save money on 
electricity costs, reduce a significant amount of eCO^, and help the City meet the 20% by 2010 municipal clean elec- 
tricity goal. The water filtration plant receives electricity from Holden Municipal Light &. Power at a rate of $0.08/ 
kWh, according to water filtration plant usage records. Twenty-three million gallons of water run into the water 
treatment plan each day The calculations above are based on a IOOKW hydro system (the approximate capacity 
under this scenario: 55ft head, 23 MGD) operating constantly at 90%. Implementation cost includes installation and 
is based on a price quote from a professional hydro-power installer Another potential scenario is to install a hydro 
turbine to capture the power ofthe water that is flowing by gravity daily from Lyndebrook reservoir to Holden #2 
reservoir Under this scenario (1 00ft head and 6 MGD) 48KW could be produced and the equipment cost would 
go from — $125,000 to — $70, 000. Though less power and less cost-effective, this application may be much easier 
to install due to the complicated piping ofthe first scenario. 

Further cost savings may be realized from a decrease in electrical demand. Demand is the amount of electricity 



Section Three: Emission Reduction Measures 



70 



required at any given point in time. Large electricity users are charged monthly based on their peak demand. The 
demand charge for the Water Treatment Facility makes up a large portion of the total electrical cost each month. 
In recent years, efficiency measures have been implemented with the help of Holden Municipal Light &. Power to 
reduce the demand charge by approximately $2,000/month. Hydro-power can help to further lower the demand 
charge. Electricity cost is directly related to the amount of water being treated, and the generation capacity of the 
hydro turbine is also related to the amount of water running through the plant for treatment. Therefore, hydro- 
power can help offset electricity costs and demand when the need is highest. 

MTC has stated that even though Worcester's water filtration plant is in a municipal light territory that it would 
still qualify for MTC funding. MTCs Large Onsite Renewable Initiative (LORI) offers rebates for installing renewable 
technologies, including hydropowerThe next round of grant applications is due in February 2007. 



Potential Sources of Funding: 

• MTC Large Onsite Renewables Initiative 
(LORI) 



Next Steps: 

• Bring in a small hydro-power professional to do a site 
and cost assessment. 

• Determine the amount of money the City has avail- 
able for this project and if further funding sources are 
needed. 

• Communicate V/'ith MTC on how to proceed to en- 
sure funding. 



*Under one potential scenario. Total cost including equipment and installation. See Appendix K for hydro power 
equipment price quote details. 



' http://www.masstech.org/renewableenergy/green_buildings/lori_grants.html 
^ http://www.masstech.org/Project_lst_rslt.asp?ID=54 
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Solar Heat at Schools: Example Below Represents a Small Solar Heating Panel 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



$341 
8.2 years 



Status: Proposed 
Sector: Municipal 
Measure Type: Renewable Energy 



Tons of eCO prevented/yr: I 



Would fill: 66,689 basketballs 
Equivalent to driving: 2, 188 miles 



lbs. of NO^ prevented/yr: 4 
lbs. of SO^ prevented/yr: 
lbs. of CO prevented/yr: I 



lbs. of VOCs prevented/yr: 
lbs. of PM,g prevented/yr: 



Co- Benefits: 

• Provides the opportunity to be a leader in solar 
technology. 

• Can contribute towards LEED status. 

• Can be implemented in new construction. 

• Easy and fast to install. 

• Can help satisfy air change requirements. 



Success Stories: 

Houghton PlaceApts. Cambridge, MA' 

• 840 ft2 - panel size 

• 5,000 CFM 

• Savings of 5,8 1 I Mbtu/year 

• Saves $l,500/year in heating costs 

• Architect: Line Company Architects 



• PE: Mark Kelly 
Description: 

Solar air heating is a good way to reduce energy costs, particularly 
if heating with electricity Solar air heating has the quickest payback 
period of the three solar technologies (air water and electricity). 
There are two types of solar air heating - those systems that heat 
outdoor air and those that heat indoor air The ones that heat in- 
door air are generally more efficient because indoor air is typically 
already warmer In a public building, where six fresh air changes must 
be completed each hour the outdoor air heating system offers the 
added benefit of assisting with these air changes while still reducing 
energy use and costs. Passive Solar Design 

Solar air heating is meant to work in conjunction with more traditional air heating systems. It is quick and 
easy to install on roofs or building sides, and can be implemented in other municipal buildings besides schools. 




Potential Sources of Funding: 

• Clean Energy Fund 

• Operating Budget 

• DER EPA, PEW, MTC Green Building Program 

^Equipment cost for a small heating system. See Appendix 
E and the solar heating at the airport suggestion on the 
following page for more details. 

' Alternative Energy Store Solar Air Heating Presentation to Worcester's ETF.July 2006. 



Next Steps: 

• Bring in a solar expert to assess several predeter- 
mined Worcester public schools for solar heating, 
water, and electric feasibility. 

• Other municipal buildings may also be considered 
for solar heating. 

• In new construction, assess the use of active and 
passive solar heating in the design stage. 
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Solar Heat at Airport: Example Below Represents a Small Solar Heating Panel 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



$2,788 
$291 
9.5 years 



Status: Proposed 
Sector: Municipal Buildings 
Measure Type: Renewable Energy 



Tons of eCO prevented/yr: I 



Would fill: 66,689 basketballs 
Equivalent to driving: 2, 1 88 miles 



lbs. of NO^ prevented/yr: 4 
lbs. of SO^ prevented/yr: 
lbs. of CO prevented/yr: I 



lbs. of VOCs prevented/yr: 



lbs. of PM prevented/yr: 







Co-Benefits: 

• Provides the opportunity to be a leader in solar 
technology. 

• Can contribute towards LEED status. 

• Can be implemented in new construction. 

• Easy and fast to install. 

• Can help satisfy air change requirements. 



Next Steps: 

• Bring in a solar technology expert to assess vari- 
ous sites throughout the airport for feasibility of 
solar air heating, water heating, and electricity 
generation - costs and potential energy reduced. 

• In new construction, assess the use of renewable 
energy and passive solar in the design stage. 



Description: 

Like solar air heating at schools, solar heating at the airport can also help to reduce operating costs.The airport is 
a large userof energy and there are plenty ofopportunities for energy efficiency and solar applications.The calcu- 
lations presented above and in the last measure are similar The numbers are based on data from the Alternative 
Energy Store and it is assumed that natural gas is used for heating at a price of $ 1 .57/therm for schools and other 
municipal buildings and $l.34/therm for the airport. 

The example above represents a small solar heating panel. However much larger systems may be installed to 
reduce a more substantial amount of energy use and costs. Typically larger systems are also more cost effective. 



Potential Sources of Funding: 

• Clean Energy Fund 

• Operating Budget 

• Grants from DER EPA, PEW, and MTC's Green 
Building Program 

"^Equipment cost for a small heating system. See de- 
scription above and Apendix E for more details. 



Solar Air Heating System on the Roof of 
Houghton Place Apts. in Cambridge, MA 
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Solar Hot Water at Water Filtration Plant: Example Below Respresents 1,500 Gal/Day 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



$24,000 
$1,456 
1 6.5 years 



Tons of eCO prevented/yr: 7 



lbs. of NO^ prevented/yr: I I 
lbs. of SO^ prevented/yr: 18 

lbs. of CO prevented/yr: 23 

Co- Benefits: 

• Helps to reach municipal 20% by 2010 clean 
energy goal. 

• Saves operating costs and lowers electricity 
demand for the filtration plant. 



Status: Proposed 
Sector: Municipal Buildings 
Measure Type: Renewable Energy 

Would fill: 466,822 basketballs 
Equivalent to driving: 15,314 miles 

lbs. of VOCs prevented/yr: 3 
lbs. of PM,^ prevented/yr: 17 



Success Stories: 

• The Sunoco CarWash in Markham, Canada (same lat- 
itude as Massachusetts), pre-heats its water using 40 
unglazed solar collectors - each one 120" x 50". The 
unglazed solar panels are similar to those used to heat 
residential pools. Without any financial assistance, the 
project payback period will be 10 years.' 






t i t y * f 

Water 
Operations 



Description: 

Solar hot water heating is the most efficient solar technology, 
with an efficiency rating of 859o.This means that 85% of the sun's 
energy that the panel absorbs is translated into energy that can 
be used for water heating. In other words, there is little waste. 
The water filtration plant is interested in using solar power to 
heat water that is needed for eye-wash stations. Because these 
are currently heated with electricity this may present a good 
opportunity to reduce electricity use and costs as well as to support renewable electricity generation.The calcula- 
tions above are based on a project implemented at Chickasaw National Recreational Area in Oklahoma. In this 
project, a 484 sq ft collector heats the 1 ,500 gallons of water used daily The hot water is kept at 105° Fahrenheit. 
The hot water temperature fell below 105° Fahrenheit for 579 hours out of the yearThe energy savings of this 
project are 1 8. 1 94kWh/yr and the system operates at a low efficiency of 34%. A solar expert should be consulted 
to better estimate the production capacity and costs of a solar heating project for the water filtration plant. The 

ETF also suggests looking into solar water heating for Worcester public schools. 

Potential Sources of Funding: Next Steps: 

• MTC, Holden Light & Power (for electrically heat- • Determine amount of money available or an ac- 
ed water as at the water filtration plant) ceptable payback period. 

• NSTAR (if normally gas heated water) • Contact a solar expert to determine how to 

• ESCOS proceed. 

• Other clean energy or climate change focused • Seek out funding sources if needed, 
grants 

' http://www.thesolarguide.com/solar-thermal/casestudyl.aspx 
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250KW Wind Turbine at New North High 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



$ 1 ,000,000 status: Proposed 

$52,000 Sector: Municipal Buildings 

19.2 years Measure Type: Renewable Energy 



Tons of eCO prevented/yr: 148 



Would fill: 9,869,957 basketballs 
Equivalent to driving: 323,780 miles 



lbs. of NO^ prevented/yr: 245 
lbs. of SO^ prevented/yr: 400 

lbs. of CO prevented/yr: 509 



lbs. of VOCs prevented/yr: 56 
lbs. of PM,^ prevented/yr: 374 



Co-Benefits: 

• Demonstrate leadership in renewable electricity 
generation,. 

• Great education and publicity tool. 

• Potential partnership with the EcoTarium and 
youth education opportunity. 

Potential Sources of Funding: 

MTCs Large Renewables Initiative (LORI) 

• MTCs Community Wind Program 

• ESCOs 

Next Steps: 

• Allow city employees and residents to make sug- 
gestions on potenital wind sites. 

• Suggestions can be reviewed by the Energy Man- 
ager and ETF and she/he can create a list of po- 
tential sites to be assessed along with a document 
with all of the suggestions and the pros/cons of 
each. 

• Develop and adopt appropriate zoning ordinance 
to regulate wind power. 

• Develop a partnership with the EcoTarium. 

• Bring in a wind installer to assess the Crow Hill 
site and (maybe) other potential sites. 

• Determine the amount of municipal money avail- 
able to implement a wind installation. 

• Contact MTC to determine best way to proceed. 



Success Stories: 

• Massachusetts Audubon Society has received a 
LORI feasibility grant of $40,000 to research in- 
stalling a wind turbine at their location in South 
Wellfleet, MA. Contact: Bancroft Poor, 781-259- 
9500' 

• NSTAR will evaluate the feasibility of installing 
a lOOKW to 250KW wind turbine at its corpo- 
rate headquarters in Westwood, MA.The project 
site includes an office building of approximately 
300,000 square feet, and has secured an FAA de- 
termination of "No Hazard" for a wind turbine of 
1 50 feet above grade level. LORI feasibility grant: 
$25,000. Contact:Frank Gundal, 78 1 -44 1 -8 1 5 I } 

• More than 30 towns and cities across Massachu- 
setts have explored the possibility of develop- 
ing wind energy projects with MTCs Commu- 
nity Wind Collaborative. Some communities have 
reached the development phase of their projects. 
Others are assessing sites for meteorological 
(met) towers and wind turbines, monitoring their 
wind resources, exploring project feasibility, per- 
forming community outreach, and determining 
project finance and development details.^ 

• Holy Name Highschool in Worcester, 
MA received a grant from MTC for a feasibility 
study on installing a wind turbine. They now have 
received a grant $500,000 from MTC to install 
the turbine on the school property and are in 
the process of fundraising for the balance of the 
money needed. 
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Description: 

Wind power has enormous potential, and it is a fast growing industry.The EnergyTask Force has discussed vari- 
ous places throughout the city to site a wind turbine, and WPI students have published a study "Wind Power in 
Worcester MA: Siting and Permitting". One site that the ETF agrees would be good for siting a wind turbine is Crow 
Hill, near the EcoTarium and future site of the new North High School. The electricity would be used by North 
High and an educational display could be created at the EcoTarium showing the amounts of power produced and 
pollution prevented. There may also be other sites that the City may want to have a professional assess for wind 
potential. The ETF suggests setting a time period where employees and residents can suggest possible wind turbine 
sites that can then be reviewed by the Energy Manager (EEM) and ETF to create a list of potential sites to be pro- 
fessionally assessed. Some sites that were discussed in ETF meetings were the Airport - ruled out becuase of FAA 
regulations,The new Vocational School - may be hard to get community support here, and the capped Creenwood 
Street Landfill - a possibility but need to look further into. See Appendix D for the ETF meeting notes. 

The ETF invited MTC to give a presentation on the funding opportunities available to the City There are 
two main options for installing a wind turbine: Community Wind Collaborative and the Large Onsite Renewable 
Initiative (LORI). In the Community Wind program MTC offers all of the technical services of siting a meteorological 
(met) tower (to measure wind speed and weather data) and installing the turbine, while the City works on garner- 
ing community support.The Community Wind program takes about a year and a half to two years to go from idea 
to working turbine. Much of this time is due to the 6-12 month period that is necessary for collecting wind data 
from the met tower If the City is going to invest a substantial amount of money into installing a wind turbine, the 
potential for electricity generation should be known through actual wind data collection. LORI offers more flex- 
ibility in timing and turbine siting, but the City must hire its own professionals. LORI is a competitive grant process, 
and the next round is due February 2007. LORI can be used for feasibility studies (up to $40,000), design (up to 
$75,000), or construction (up to $500,000). 

The calculations above are based on a250KW wind turbine 50 meters tall with a wind speed of 6m/s. MTC 
estimates that this turbine could generate 400,000 kWh of electricity annually about two-thirds of the current load 
for North High'',fora savings of $52,000/yearAtotal implementation cost of one mil- 
lion dollars is estimated from MTC. With MTC funding, however this may be cut in 
half making the payback period about 8 years. 

See Appendix J for wind resource maps in Worcester and a wind installation 
proposal from ECO Industries. 



'■^ http://www.masstech.org/renewableenergy/green_buildings/lori^rants.html 

^ http://www.masstech.org/renewableenergy/Community_Wind/active_communities.html 

^ Select Energy FY04 
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2KW OF Solar Electricity Panels at the New Vocational School 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 

Tons of eCO prevented/yr: 



lbs. of NO^ prevented/yr: 
lbs. of SO^ prevented/yr: 
lbs. of CO prevented/yr: 



$8,000=^= 
$390 
20.5 years 



Status: Proposed 
Sector: Municipal Buildings 
Measure Type: Renewable Energy 

Would fill: 66,689 basketballs 
Equivalent to driving: 2,188 miles 

lbs. of VOCs prevented/yr: 
lbs. of PM,g prevented/yr: 3 



Co-Benefits: 

• Important educational resource for training vo- 
cational students in an up and coming technol- 
ogy- 

• Publicly visible and tangible renev/'able energy 

source. 

• Helps reach 20% by 2010 clean electricity goal. 

• Puts Worcester on the cutting edge of technol- 
ogy- 

• Support the local solar economy. 



Success Stories: 

• Mass Energy Consumers Alliance, a non-profit re- 
nev/'able energy company and member of the ETF, 
coordinated a 2.4 KW solar electric project at the 
Richard J. Murphy school in Dorchester, MA in 2006. 
The system is expected to generate 2,860 kWh an- 
nually for the school and prevent about 3,500 lbs 
of eCO^. The project v^as funded by MTC's SRI, 
Dorchester's Clean Energy Fund, and a private con- 
tribution. See Appendix L for the full case study. 



^Equipment cost only - assuming MTC funding from small renewable matrix of $6/watt. If PV is installed on a 
LEED or Energy Star certified building, the rebate amount would increase to $7.50/watt. 

Description: 

Solar electricity is awell-known technology in popular culture; however it is not as efficient or cost effective as many 
other renewable options. Solar electricity (also known as photovoltaics or PV) does provide a public demonstration 
and the ability to be on the cutting edge of technology and support further PV development. This is particularly 
important for Worcester's vocational high school, where students should be prepared for the outside world with 
the latest technologies. The implementation of a solar PV would be largely for the purposes of student and resident 
education, and thus a small (2KW) system is suggested. 

To help offset the highercost of PVs, MTC offers two funding options. The first is the Small Renewable Initiative 
(SRI) which is a non-competitive grant that is dispersed on a first-come, first served basis. MTC is now in their 5th 
round of funding for the SRI. The amount of grant money is based on the size and application of the PV installa- 
tion. F Additional grant money is earned for using solar panels manufactured in Massachusetts. Evergreen Solar in 
Marlborough, MA is a large solar manufacturer; the City can support the local solar economy and receive additional 
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grant money by purchasing the solar panels from Evergreen Solar Locally produced renewable energy equipment 
not only supports the local economy but also is environmentally-friendly becuase it only uses a small amount of 
fuel to transport the products to Worcester For more information on SRI, see Appendix F. The second funding 
option is the solar bonus program offered by MTC as part of the Clean Energy Choice® (CEC) program. If the City 
can encourage 150 additional people to sign up for CreenUp^" from March 3 1 , 2006 to March 31 , 2007, the City 
will qualify for a free 2KW solar PV system from MTC. The City must also commit all of their "regular" CEC match 
money for 12 months, and will not be eligible for another CEC bonus until April 1 ,2008. As of September 30,2006, 
the City has had 30 additional sign-ups since March 3 1 , 2006. For more information on CEC see page 63. 



Potential Sources of Funding: 

MTC - Small Renewables Initiative (SRI) 

• MTC - 2KW PV CEC Bonus Program 

• Clean Energy Fund 

• School operations or education funds 



Next Steps: 

Determine the amount of money the City has 
available for solar pv. 

Bring in a solar expert for a site, power and cost 
assessment. 

Contract V/'ith solar installer and determine from 
v/hom to purchase the solar panels. 
Ensure solar panels w\\\ be electronically moni- 
tored for production. 
Apply for MTC funding. 
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Solar Heat at the Sewage Treatment Plant: Example Below Represents a Small System 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



$2,788=i= 
$321 



Tons of eCO prevented/yr: I 



lbs. of NO^ prevented/yr: 
lbs. of SO^ prevented/yr: 
lbs. of CO prevented/yr: 



Status: Proposed 
Sector: Municipal Buildings 
Measure Type: Renewable 
Energy 



Would fill: 66,689 basketballs 6ii^Wr'A0 

Equivalent to driving: 2, 1 88 miles 

lbs. of VOCs prevented/yr: 




lbs. of PM prevented/yr: 







^Equipment cost for a small system. See Appendix E for more details. 

Description: 

The Upper Blackstone Water Pollution Abatement District (UBWPAD) is Worcester's sewage treatment plant. 
90% of the waste processed by UBWPAD comes from the city ofWorcester Representatives from Worcester and 
the surrounding towns also serviced by the plant sit on UBWPAD's board and meet regularly UBWPAD has been 
undergoing major capital investment improvements and continues to do so. The City ofWorcester should be sure 
to collaborate with UBWPAD in its plans to improve energy efficiency and reduce GHG emissions. The City of 
Worcester and UBWPAD already have a good working relationship, which can be further strengthened. 

UBWPAD has already completed many actions that reduce their energy use and increase efficiency 
These include: 

1 . Use premium efficiency motors. 

2. Replaced lighting with high efficiency lights. 

3. Selected regenerative thermal oxidizers (RTOs) as afterburners on multiple hearth furnaces (MHFs) to re- 
duce use of natural gas. 

4. Replaced media in RTOs with more efficient media that also uses less electricity 

5. Recuperate heat from MHFs for building heat. 

6. Installed flue gas recirculation in MHFs to improve thermal efficiency reduce gas consumption, and reduce 
emissions of NO^. 

7. Included fine bubble aeration in design of improvements to the aeration system. 

8. Incorporated high efficiency mixers in improvements to aeration system. 

9. Incorporated denitrification in design of aeration system improvements to reduce need for aeration (thus 
electricity) and for caustic chemical addition. 
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Other efficiency and renewable energy measures UBWPAD will be considering in the preliminary design review of 
the next portion of the plant improvement project include: 

1 . Evaluation of wind power generation on top of capped landfill. 

2. Evaluation of solar power potential. 

3. Evaluation of use of fats, oils and greases as either fuel in MHFs, or as an energy supplement in the activated 
sludge process. 

4. Consideration of acting as transfer station for FOG to send material on to conversion to biofuel. 

5. Evaluation of optimal dewatering methods for solids combustion in MHFs. 

There are many great renewable energy options for UBWPAD to considerThis measure takes a preliminary 
look at solar air heating. The calculations here are based on a solar air heating system that the Alternative Energy 
Store offers, and it is assumed that the plant currently heats with natural gas. This example represents only a small 
amount of UBWPAD heating needs, but larger systems can be installed and may also make more economic sense. 
Since solar air and solar water heating are typically the most cost effective, further research should be conducted 
on these technologies as soon as possible. 

Biodiesel production and use are growing exponentially Getting involved with biofuels now may present 
great cost savings and renewable energy development opportunities for UBWPAD. 

UBWPAD may also consider measuring the amount of methane emissions generated in the wastewater 
cleanup process and looking into ways to utilize and/or reduce these methane emissions. See the sidebar below for 
a case study 



Potential Sources of Funding: 

• MTC - www.masstech.org 

• Federal rebates and tax incentives 

• ESCO partnerships 
NGrid and NSTAR 

• Sale of Renewable Energy Credits 



Ecovation, Inc. 
Carver, MA 



Next Steps: 

• Bring a solar expert in to assess the potential at 
UBWPAD 

• Other potential renewable energy experts to 
involve include installers of wind power and 
low-head hydro systems. Waste water treatment 
plants in both San Diego, CA and New York gen- 
erate hydro-electricity. 




MTC LORI Feasibility Grant: $18,806 
Contact: Dr. Robert Mickey, 585-421 -35 10 



1 



Ecovation's project is located in Carver, MA at the Decar Cranberry Products, Inc. production facility.The site 
currently hosts a wastewater treatment facility which treats about 37,000 gallons per day. Ecovation, Inc. is a 
renewable resources management company specializing in the anaerobic treatment of organic wastewaters 
to generate biogas.The resulting biogas can be used for the generation of electric power and heat.The Carv 
er facility is an ideal potential project site because it already produces the biogas, it has a high level of energy 
consumption, and the company is interested in replicating this application at other sites in Massachusetts. 

source: http://www.masstech.org/renewableenergy/green_buildings/lori_grants.html 
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Potential Electricity Generation from Methane at Greenwood Street Landfill 

Implementation Cost: TBD Status: Proposed 

Annual Cost Savings: $ 1 ,364, 1 84 Sector: Waste 

Payback Period: TBD Measure Type: Renewable Energy 

Tons of eCOj prevented/yr: 40,908 Would fill: 3,637,079,026 basketballs 

Equivalent to driving: 119,313,061 miles 

Co-Benefits: Success Stories: 

• Can generate about half of municipal elec- • Glacier Ridge Landfill in Horican,WI produces 2MWof 
tricity with clean energy. power.After fulfilling the electrical needs of the landfill, 

• Will allow the City to exceed the 20% by 1890 KW are exported to the grid. Operating 94% of 
20 1 renewable electricity goal. the time, this is equivalent to over 1 5.5 million kWh/ 

• Great opportunity for publicity and educa- year.' 
tion. 

Description: 

The Clean Air Climate Protection (CACP) software allows the user to calculate the estimated amount of methane 
being emitted from landfills. It takes as input the year opened, year closed, and total amount of waste. The num- 
bers above are based on the CACPS estimated methane generation from the municipally operated Creenwood 
Street Landfill in 2010. The software suggests using a 75% methane recovery rate for recovery systems with 
unknown efficiency and a 90% rate for systems that are lined on all sides and capped with a plastic top sheet. In 
the calculations above, a 75% recovery rate is assumed. Based on the tons of methane that CACPS estimates will 
be emitted in 20 10, an EPA calculator is used to determine that 27,283,680 kWh of electricity can be generated 
- almost half of current municipal use. Cost savings is calculated assuming that electricity can be generated for 8 
cents (5 cents less than current price). 

The amount of methane emitted from a landfill decreases with each yearThe above calculations are based 
on 20 1 emissions, but methane collection and electricity generation can begin sooner and produce even more 
electricity This past year the City installed a methane test well to measure the amount of methane available. The 
well reading has shown methane to be available at a concentration of about 50-55% pure methane. This is atypi- 
cal amount for a landfill that is able to generate a large amount of electricity^The Creenwood Street Landfill has 
been tested for methane collection before (many years ago) and it was determined that methane collection was 
too costly Now, however with the changes in technology, energy prices, and the capping of the landfill, methane 
collection may present a real economic and environmental opportunity.The potential forthe City to reduce CHC 
emissions, produce renewable electricity and spur much positive publicity through converting methane emissions 
to electricity is huge. More testing and feasibility studies need to be carried out to determine the actual amount 
of methane available for capture. With the re-capping of the landfill now taking place, there will be much more 
information on the percentages of methane being produced and the possible electricity generation projects. 

Potential Sources of Funding: Next Steps: 

• Grants may be available from DEP, MTC, EPA, • Continue to monitor test wel, install more test wells, 
or other organizations interested in climate • Contact the proper companies for site assessments 
change or waste pollution. and cost estimates. 

• Conduct neighborhood meetings for input. 

' LandfillTurns Methane Into Electricity, www.dresser.com/internet/businessunits/waukesha/pages/documents/publications/ 

casehistory/pc5_3_p7.pdf 
^ "Scottish LandfillTurns Methane into Electricity With System from Cummins Power Generation", December 1,2005, http://news. 

thomasnet.Gom/companystory/47 1617. 
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3.3 Transportation and Vehicle Fleet 



Transportation accounts for 30% ofWorcester's greenhouse 
gas emissions. If tine current trends in car ownerslnip and driving 
Inabits continue, tinese emissions will grow significantly in the coming 
years. Action is therefore needed now. A reduction in the use of 
petroleum in Worcester could significantly reduce local production 
of GHGs. A commitment to making environmentally responsible 
transportation choices offers a powerful means for protecting the 
local air quality and reducing our production of greenhouse gases. 

Not only are vehicles a major source of greenhouse gas 
emissions, they also contribute to ozone, smog, and particulate 
pollution within the City of Worcester itself With the rising costs 
of gasoline and diesel fuel, the City and the community are also 
spending increasing percentages of their budgets on transportation. 

There are three principal ways to reduce the emissions from 
automobiles: shift to more fuel efficient cars; switch to fuels that 
emit fewer pollutants; and reduce the total number of miles traveled 
by cars in Worcester' The first alternative is becoming easier every 
year Hybrid vehicles are rapidly movingfrom a niche to a mainstream 
market, and by all accounts the major car manufacturers in Japan, 
Europe and the US are responding to consumer interests in these 
technologies. Other technologies, such as ethanol and biodiesel also hold 
promise as the production of these fuels has been growing exponentially 
over the past five years. 

Reducing the number of miles traveled by cars in Worcester requires 
a greater effort.The three ways to accomplish this are to redirect the pattern 
of land use and development, to consider alternative modes of transport, 
and to change the mobility choices made by individuals, businesses and 
institutions. Any future planning for land use and transportation in Worcester 
must consider the necessity of maintaining a strong economy and individual 
access to basic services and business opportunities. Increasing density near 
commercial centers and public transit, through mixed-use development, will 
encourage walking and use of public transportation, reduce auto trips and 
traffic congestion, and preserve valuable open space elsewhere. It will 
also help to maintain the character of downtown and the sense of place 
in Worcester^ 




CARS & POLLUTION 

• Cars are responsible for 40% of 
US hydrocarbon and nitrogen 
oxide emissions. 

• Cars produce 70% of US 
carbon monoxide emissions. 

• Roads cover 30% of developable 
land in the US. 

• 50% of petroleum used in US is 
burned by cars.^ 



Locally the City has over 2,000 streets 
listed in its Official Street directory 



Excerpt from CMRPC's Regional Tranportation Plan 

There is a general agreement that in order to satisfy the increased transportation demand associated with economic 
development, while at the same time complying with the statuary requirements of the Clean Air Act, the City must 
diversify its transportation system to make it more efficient. Such a diversification will include: 

• Enhancement of the public transit system (bus, commuter rail, and Intermodal Transportation Center), 

• Promotion of ridesharing (through parking policies, park-and-ride lots, and a transportation mngmt. association), and 
Promotion of walking and bicycling through urban design, streetscape improvements and trail creation. 



''^'^ Newton Climate Action Plan, February 2002 
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Enable 5-Minute Shut-Off in Municipal Trucks: 270 Diesel Trucks in Example Below 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



$6 status: Proposed 

$130,151 Sector: Municipal Vehicle Fleet 

Immediate Measure Type: Transportation 



Energy Saved (kWh): 



2,265,335 



Tons of eCO prevented/yr: 671 



lbs. of NO^ prevented/yr: 8,240 
lbs. of SO^ prevented/yr: 12 

lbs. of CO prevented/yr: 7,325 



Equivalent to: 

A 1401b person climbing 6,139,057,850 stairs 
The daily electricity use of 63,419 Americans 

Would fill: 44,748,249 basketballs 
Equivalent to driving: 1,467,950 miles 

lbs. of VOCs prevented/yr: 940 
lbs. of PM,g prevented/yr: 23 1 



Co-Benefits: 

^ Significant cost savings for the City. 

• Better use of taxpayer's dollars; less wasteful. 

« Fewer headaches and health problems for vehicle operators. 

• Prevention of harmful pollutants directly into Worcester's air. 

Description: 

Medium- to heavy-duty trucl<s in the City's vehicle fleet are capable of being set to automatically shut-off after a 
period of idling from I -60 minutes. 5 minutes was chosen because it supports the Massachusetts 5-minute idling 
law (see page 84). Enabling this setting will only take a few minutes per vehicle and will prevent the City from 
senselessly wasting fuel and moneyThe calculations are based on automatic shut-offs in 270 trucks. It is assumed 
that each vehicle idles twice a work day for 20 minutes each time, resulting in 63, 1 80 gallons of fuel being wasted 
each year Not only does idling waste fuel and emit air pollution, but it also affects engine life and maintenance 
costs. Idling for I /2 hour each day is equivalent in engine 
wear to driving an additional 32,000 annually' 

Next Steps: 

• Put a plan in place for enabling the shut-off, deter- 
mining who will be responsible and by when the 
switch should be complete. 

• Do It! 

• Be sure to enable shut-off on all new vehicles. 




AmericanTrucking Association. 



Document #1419 "Diesel Idling," February 2, from www.greentruck.com/air_emissions/l4l 9.html. 
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Municipal Anti-Idling Policy 



Waiting^ 



In Massachusetts idling for more than 5 minutes is illegal in most situations (see sidebar). However this law is typi- 
cally not very well enforced or even advertised. The ETF suggests that the City of Worcester pass an anti-idling 
policy to support the state policy and to recognize the wastefulness of idling. Idling a diesel vehicle for one hour 
a day is equivalent in engine wear to driving 64,000 miles and using over 500 gallons of fuel annually A gasoline 
vehicle wastes one gallon of fuel and emits 22 lbs of eC02 for every hour of idling. Furthermore, emissions from 
idling are typically dirtier than emissions at traveling speeds. See Appendix A for a draft of a municipal idling policy 
for Worcester (based on Medford's Anti-Idling Policy). 

Besides simply passing this policy the City should also educate residents. Often residents do not realize 
that idling wastes so much fuel, costing them money and polluting the air or they just do not remember to turn 
off their engine while waiting.This can be a particular problem at school pick-up 
sites, where typically parents wait for 10-15 minutes with their engines running 
and their exhaust going right into their childrens' air The Connecticut DEP states, 
"research has shown that constant reminders, such as anti-idling signs, significantly 
improve compliance rates with an idling restriction.Therefore, DEP is continuing its 
efforts to reduce unnecessary idling and increase awareness of the environmental 
and health effects of idling on schoolchildren, by providing free anti-idling signs to 
Connecticut public schools that agree to post them.'The City ofWorcester could 
post anti-idling signs at schools without having to spend very much money and 
may even be able to receive a grant from EPA, DERor a transportation organiza- 
tion to do so. 

Next Steps: Collaborate with WPS to identify key pickup areas and 
determine how many signs are needed. Estimate cost of printing and installation. 
Apply for grant funding if needed. Reduce idling - print signs, install and educate! 




Turn off engine! 

Help improve 
air quality. 



CleanAff 



Hamilton 



Sign used In 
Hamilton, Canada 





Massachusetts General Law (MGL), Chapter 90, Section I6A, 

310 Code of Massachusetts Regulation (CMR), Section 7. 1 I and 

MGL, Chapter I I I, Sections I42A- I42M 

MGL, Chapter 90, l6Aand 310 CMR, 7.1 I: 

"No person shall cause, suffer; allow, or permit the unnecessary operation of the engine of a motorvehide while said vehicle , 
is stopped for a foreseeable period of time in excess of five minutes. 3 10 CMR 7. 1 I shall not apply to: I 

Vehicles being serviced, provided that operation of the engine is essential to the proper repairthereof or 
Vehicles engaged in the delivery or acceptance of goods, wares, or merchandise for which engine assisted power is 
necessary and substitute alternate means cannot be made available or; i 

Vehicles engaged in an operation for which the engine power is necessary for an associated power need other than ' 
movement and substitute alternate power means cannot be made available provided that such operation does not 
cause or contribute to a condition of air pollution." 

Note: the regulation applies to all motor vehicles. 
Penalties J 

Penalties can range from $ 1 00(MGL Chapter 90, Section 1 6A) to as much as $25,000 (MGL Chapter I I I, Section I42A); 

Drivers and/or companies can be held responsible for paying the fine; 
■» Local police have the authority to enforce the law, as do health officials or other officials who hold enforcement 

^H authority. 
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Increase Fuel Efficiency of Vehicle Fleet by Purchasing Vehicles with a higher MPG Rating 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



Variable/TBD Status: Proposed 

$36,738 Sector: Municipal Vehicle Fleet 

Variable Measure Type: Transportation /Vehicle Fleet 



Energy Saved (kWh): 



799,988 



Equivalent to: 

A 1401b person climbing 2,167,967,480 stairs 
The daily electricity use of 22,390 Americans 



Tons of eCO prevented/yr: 224 



Would fill: 14,938,313 basketballs 
Equivalent to driving: 490,046 miles 



lbs. of NO^ prevented/yr: 969 
lbs. of SO^ prevented/yr: 67 

lbs. of CO prevented/yr: 12,832 



lbs. of VOCs prevented/yr: 1,267 
lbs. of PM prevented/yr: 22 



Co-Benefits: 

• Save money, fuel, GHG emissions, and other air pollutants 

• Use resources and tax dollars more efficiently and less wastefully 

Description: 

To increase the fuel efficiency of the vehicle fleet, the City must purchase the most fuel-efficient vehicle in the 
class required, providing that the other functions are similar and the cost is not prohibitive. The calculations in this 
measure include increasing the fuel efficiency of vehicles within the mid-size auto class, full-size auto class, and light 
truck/SUV class. Upgrading from an average of 20.9 mpg to 28 mpg in the mid-size class would save $ 1 0,33 I in 
fuel costs annually; upgrading from an average of 1 9.5 mpg to 22 mpg in the full-size class would save $4,645 in 
fuel costs annually; and upgrading from an average of 14 mpg to 22 mpg in the mid-size class would save $21 ,762 
in fuel costs annually The miles per gallon goals are based upon an average of the best available vehicles today as 
reported in the EPA's Green Vehicles Buyer's Guide; however an even higher fleet average mpg can be obtained 
and should be aspired to. For example, the two-year old 2005 Ford Hybrid Escape SUV is estimated to get 36 
mpg Gity/3 I mpg Highway much higher than the 22 mpg proposed, 



Success Stories: 

On April 29, 2002 Arlington, MA passed a Fuel 
Efficient Vehicles Bylaw stating that vehicles 
purchased must be the most fuel efficient in the 
class required. 

• Other cities that have passed similar lav/'s include 
Amherst, Watertov^n, and Medford, MA and 
Providence, Rl. 



Next Steps: 

• Pass a Fuel-Efficient Vehicle Purchasing Policy. 
(See AppendixA for a sample policy) 

• Purchase and install a modern vehicle fleet software 
that can properly track mileage and fuel use. 

• Develop a method for determining life cycle costs 
of new vehicles, and determine the increase in initial 
cost (if any) the Gity is willing to pay for more ef- 
ficient vehicles. 
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Green Fleet Initiative 



Passing a Fuel-Efficient Vehicle Purchasing Policy is a good start to creating a 'greener vehicle fleet. In order to be 
able to most effectively use transportation resources, however the City may want to consider adopting a compre- 
hensive fleet policy as outlined in the excerpt below from ICLEI's Green Fleets brochure. 



ADOPT A COMPREHENSIVE FLEET POLICY 




^^ The best way to ensure the success of a Green Fleets program Is to pass an ordina.nce or 
enact an executive order that formaikes rhe Green Fleers process. In fact, the inspiracion for 
the Green Fleets piognin is the ''Green Fleets^ executiTe order thac Denvefj Colorado adopt- 
ed io. 1993. Tliis iniportanr progrim was the first comprehensive policy for reducing greexi- 
house gas emissions ftom municipal fleets in die country. As a result of diis policj' Denver 
tDunicipal fleers muse: 

i/ Decrease fuel expenditure-s bj an average of 1 % per yeaL 

l/ Decrease CO, emissions hy an a^'erage of L!5% per }=iear, 

l/ Include precise miles per g^lon targets in vehicle bid specificatio-ns. 

l/ Reduce fleer size, mlle-s craveled by fleet %'ehicles, and downsize fleers. 
Ail ordinance enacced in 1999 inquires that all city vehicles purchased by San Francisco, 
California musr meer the ulrra-low emission vehicle standard (ULE\0 and also requires chat 
10% of cars and small cmcks purchased be electric. While not as comprehensive as Denver's 
ordinance, ImporrandTn this ordinance addresses other issues such as fueling infra srnicturej 
performance monitoring, and pri'N'are fleets. Even if a formal polic}^canr be enacted, local 
governments should consider cenrralising fleer operations. Due to better fleer management 
Monterey County', California is saving up to 10,000 gallons of gasoline a year after combin- 
ing all of its fleets inco ojie. 



Green your Fleet, ICLE! written by Bill Drumheller 2000 www.greenfleets.org 

There are many ways for the City to decrease fuel use, decrease CO^ emissions, and create a greener fleet overall. 
On the following page is another excerpt from ICLEI's Green Fleets brochure, explaining various methods that may 
be used to create a comprehensive Green Fleets Initiative. 
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How Do Hybrid Vehicles Fit In to the Green Fleet Initiative? 

What Is a Hybrid Electric Vehicle?' 

A hybrid is any vehicle that uses two or more sources of power — in today's hybrid electric vehicles (HEVs),the 
two sources are electricity (from batteries) and mechanical power (from a small internal combustion engine). HEVs 
can offer the very low emissions of electric vehicles with the power and range of gasoline vehicles. They also offer 
up to 30 more miles per gallon, perform as well as or better than, and are just as safe as any comparable gasoline- 
powered car — and they never have to be plugged in for recharging. Widespread use of HEVs would help reduce 
our nation's growing dependence on foreign oil and cut greenhouse gas emissions by one-third to one-half 

The Toyota Prius has many Innovative features:^ 

Regenerative braking: The motor recovers energy from the brakes when they slowdown or stop the vehicle 
and uses it to recharge the battery About 20% ofthe total energy consumed by the Prius comes from regenerative 
braking, which contributes to the car's excellent fuel economy 

Engine Turns Off: When engine demand is low, such as when starting, traveling at a light load, or stopping, 
the Prius is driven only by its electric motor and the engine is turned off. Turning off the engine when idling 
reduces emissions, which are dirtier while idling, and improves fuel efficiency Idling off makes hybrids a particularly 
efficient (and quiet) option in city stop-and-go traffic. Turning off the engine when traveling at a light load also 
provides significant fuel savings and emissions reductions because combustion engines operate least efficiently at 
low speeds. 



Source: U.S, Department of Energy Technology Snapshot Featuring the Toyota Prius 




4K?¥^^' 




When engine demand is low, such 
as when starting, traveling at a 
light load, or stopping, the Prius 
is driven only by its electric 
otor, using battery power. 



During normal travel, the gasoline 
engine engages as needed 

(1) drive the wheels and/or 

(2) recharge the battery. 



le gasoline 
Jed to J 

I/or I 




At full acceleration, the battery When decelerating or braking, the The engine shuts off when the car 
adds its power to the mix, which regenerative braking system acts isidling or if engine demand is low. 



\ 



provides a very smooth and 
powerful response. 



as a generator to help recharge 
the battery. 




U.S, Department of Energy Technology Snapshot Featuring theToyota Prius 



Thegasoline engine runs only as 
needed to recharge the battery or run 
the airconditioner, which is why the 
Prius never has to be plugged in for 
recharging. 
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Lighter, smaller engine: To improve efficiency, the Prius engine is sized to accommodate its average power 
load, not its peak load. Most gasoline engines are sized for peak power requirements, yet most drivers need peak 
power only I % of the time. 

Lower emissions: The Prius reduces regulated tail pipe emissions by up to 90% and greenhouse gas emissions 
by about 50% compared with Tier 2 standards. 

More aerodynamic: The streamlined Prius exterior (0.29 coefficient of drag) reduces drag by about 14% 
compared with the typical family sedan. 

Success Stories^ 

• King County Washington assessed the economic life cycle of the Chevy Malibu versus the Toyota Prius, and 
showed that hybrids can be a viable, even profitable, alternative to conventional vehicles. King County projects a 
$2,660 savings per vehicle with theToyota Prius (and this was with the 2003 model at 44mpg;the 2007 model 
is estimated to get 55 mpg combined city/highway). 

• Using this cost methodology the City of Houston, Texas anticipates saving about $5,900 by replacing 1997 
Dodge Neons with 2002 Toyota Priuses. King County and Houston's experiences suggest that it takes 3-4 years 
to recover the initial cost investment 

• New York City has purchased over 650Toyota Prius vehicles for use in a range of municipal agencies, such as 
the Departments of Parks and Recreation, Health, Buildings, andTransportation. 

• In Martin County Florida, the Sheriff sOffice uses I I Priuses and 8 hybrid Civics for detective work, parking 
enforcement, and other non-emergency tasks. Due to the hybrids' great gas mileage in city traffic, the county 
estimates that it saves an average of $103 amonth in gasoline, compared with the performance of the Crown 
Victoria — the typical police fleet vehicle — which gets only about I I mpg.The Sheriff's Department still uses 
larger cars to chase speeders and transport prisoners, but has identified many uses where the additional engine 
power is simply not needed."* 

The City ofWorcester has a handful ofToyota Pruiss's and Honda Civic hybrids, ranging from 2002 to 2006. A few 
more of these hybrids were also recently purchased in 2006. It is difficult to monitor the MPC becuase of the ar- 
chaic fleet management software. The twoToyota Priuss's that had mileage recorded for the 2006 fiscal year show 
MPC of 54.9 (for a 2004 model) and 38.6 (for a 2002 model). All of the City's hybrids are used by the water de- 
partment, mostly for meter reading. The Priuss is best in stop-and-go in-city traffic as discussed above, so the stop- 
and-go of meter reading suits the Priuss well. Other hybrid models, including the Honda Civic, get slightly better gas 
mileage on the highway when compared to city driving becuase they use a different technology then the Priuss. 



2 Harnessing the Power of ADVANCED FLEETVEHICLES:A Hybrid Electric Vehicle Fact Sheet for Government Officials, February 2004, 
Written and produced by the Center fora New American Dream in collaboration wth the National Association of Counties, 

'^ John J, Fialka, "Pol ice Vehicles Go Green and Help Save Green," WallStreet Journal, February 6, 2003, 
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BioDiESEL (B-20) Pilot Program at Hope Cemetery 



Implementation Cost: 
Annual Cost Savings: 

Payback Period: 



$1,218 




Status: Proposed 

Sector: Municipal Vehicle Fleet 

Measure Type: Transportation/Vehicle Fleet 



Tons of eCO prevented/yr: 4 



Would fill: 266756 basketballs 
Equivalent to driving: 875 I miles 



lbs. of NO^ prevented/yr: - 1 
lbs. of SO^ prevented/yr: -9 

lbs. of CO prevented/yr: 28 



lbs. of VOCs prevented/yr: 7 
lbs. of PM prevented/yr: 



Co- Benefits: 

• Reduce health problems in fleet operators. 

• Directly reduce harmful air pollutants in the City 
ofWorcester's air. 

• Be on the cutting edge of an up and coming tech- 
nology with exponential growth and momentum. 



Success Stories: 

• In 2005, more than 400 major fleets used biodiesel 
nationwide.' 

• The City of Medford, Boston's Fire Department, 
and Keene, NH are local biodiesel users. 

• Thousands of government fleets, businesses, 
truckers and other consumers use biodiesel 
nationwide. See http://www.biodiesel.org/ 
resources/users/ for some of their stories. 

Description: 

What Is BioDiesel? 

Biodiesel is a vehicle fuel that can be used in diesel vehicles with no retrofits. Biodiesel comes in different blends (i.e. 
B-2, B-5, B-20, B- 1 00). The number represents the percentage of the fuel that is made up of the "bio" portion, while 
the remainder is made up of diesel or ultra-low sulfur diesel (ULSD) fuel. The "bio" portion of biodiesel is created 
when an animal fat or vegetable oil is reacted with an alcohol, like methanol, in the presence of a catalyst, usually 
sodium or potassium hydroxide. Nothing is wasted in the "bio" creation process.^ 

In 2003, U.S. net petroleum imports exceeded I I million barrels of oil per dayAlmost 24% ofthat imported 
crude oil is refined into diesel fuel and heating oil for use in U.S.trucks, boats, and heavy equipment.^ As a nation, we 
can displace a significant amount of petroleum by adding low levels of bio components to the diesel we use every 
day for transportation, industry and recreation. According to the Energy Information Administration, the United 
States consumed approximately 36 million gallons of biodiesel in 2004.'' 

Why Use BioDiesel? 

Health and Pollution'^ 

Biodiesel is the first and only alternative fuel to have a complete evaluation of emission results and potential 
health effects submitted to the EPA. Results of the health effects testing comparing petrodiesel, B-20 and B- 
100 exhaust emissions are shown in the table below. 
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m 



Exhaust Emissions 


B-lOO 


B-20 


Ozone potential of Hy- 
drocarbon Emissions 


-50% 


-10% 


Carbon Monoxide 


-48% 


-12% 


Particulate Matter 


-47% 


-12% 


Sulfur Oxides 


-100% 


-20% 


Hydrocarbons 


-67% 


-20% 


PAH (aromatic com- 
pounds suspected of 
causing cancer) 


most com- 
pounds reduced 
by 75% to 85% 


compounds 
reduced by an 
average of 1 3% 


NPAH (aromatic com- 
pounds suspected of 
causing cancer) 


all compounds 
reduced by at 
least 90% 


all compounds 
reduced by at 
least 50% 


Nitrous Oxides 


+ 10% 


+ or - 2% 



Keene, NH 

Fleet Operator, Steve Russel 

"Operators have stated that the 
headaches they V/'ould get from 
operating equipment V/'ith 100% 
diesel has gone av/'ay V/'hile operat- 
ing equipment V/'ith B-20" 

Why? A Study at Keene Recycling 
Center comparing non-visible par- 
ticulates shov/'s an 82% reduction 
in B-20 vs. diesel fuel. 



Table 4. Exhaust Emissions of B-20 and 6- / 00 when compared 
with petrodiesel. Source: National Biodiesel Board. 



Biodiesel is also nontoxic and bio- 
degradable. Tests sponsored by the 
United States Department of Agri- 
culture confirm that biodiesel is ten 
times less toxic than table salt and 
biodegrades as fast as dextrose (a 
test sugar). ^ 




40 60 

Percent biodiesel 



1O0 



Figure 25. Basic Emission Correlation. Average emission impacts of 
Be a Leader in Clean Technology biodiesel for heavy-duty highway engines. Source: U.S. EPA. 

The production and use of biodiesel has shown an enormous growth rate since the beginning of the century. 
There were 3 major fleets using biodiesel^ in 2000, and now there are over 400. According to the National 
Biodiesel Board, as of September I 3, 2006, 85 companies have invested millions of dollars into the develop- 
ment of biodiesel manufacturing plants and are actively marketing biodiesel. The annual production capacity 
from these plants is 580 million gallons per year 

Sixty-five companies have reported that their plants are currently under construction and scheduled to 
be completed by early 2008. An additional 1 3 plants are expanding their existing operations. Their combined 
capacity if realized, would result in another 1 .4 billion gallons per year of biodiesel production capacity ^ 

Biodiesel is revolutionizing the transportation industryThe City of Worcester has the opportunity to 
be a leader in the use of this exponentially growing fuel. Soon biodiesel will become a standard, widely used 
fuel and, if Worcester can begin its use now, the City will be seen as a leader for other municipalities with a 
forward-thinking attitude and vision. 

High Efficiency 

Biodiesel helps preserve and protect natural resources. According to the National Biodiesel Board, for every 
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one unit of energy needed to produce 
biodiesel, 3.24 units of energy are gained, 
This is the highestenergy balance of any 
fuel. Given this high energy balance and 
the fact that it is domestically produced, 
biodiesel use can greatly contribute to 
domestic energy security^ 

Lubrication^ 

Biodiesel's superior lubricating proper- 
ties can reduce wear in diesel engines, 
Bench scale tests have shown that \% 
biodiesel can improve the lubricity of 
diesel fuel by as much as 65%. The lu- 
bricity of biodiesel is important because 
EPA regulations now require the use of 
ultra-low sulfur diesel fuels in all U.S, 
highway diesel engines. Ultra-low sulfur 
diesel fuels can have poor lubricating 
properties and typically include an ad- 



Estimated US Biodiesel Production 
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Figure 26. Estimated US Biodiesel Production. Source: National 
Biodiesel Board. 



ditive to correct for this. Low levels of biodiesel used as a lubricity additive can help solve this problem. 

Concerns About BioDiesel 

Does using biodiesel affect OEM engine warranties?'^ 

Many fleet managers remain concerned about the answer to this question.The National Biodiesel Board (NBB),the 
trade association for the biodiesel industry has been addressing the warranty issue. "Typically an engine company 
will define what fuel the engine was designed for and will recommend the use of that fuel to its customers," the 
association's Web site notes. "If there are engine problems caused by a petrodiesel or biodiesel fuel, these problems 
are not related to the materials or workmanship of the engine, but are the responsibility of the fuel supplier and 
not the engine manufacturer "The most important aspect regarding engine warranties and biodiesel is whether an 
engine manufacturer will void its parts and workmanship warranty when biodiesel is used, and whether the fuel 
producer or marketer will stand behind its fuels should problems occur "Any reputable fuel supplier (biodiesel, 
petrodiesel, or a blend of both) should stand behind its products and cover any fuel quality problems if they occur 
Most major engine companies have stated formally that the use of blends up to B-20 will not void their parts and 
workmanship warranties. This includes blends below 20% biodiesel." 

Several statements from engine companies, including Caterpillar Cummins, Detroit Diesel, International and 
John Deere, are available on the NBB Web site at www.biodiesel.org. Some manufacturers have already specified 
that the biodiesel must meet the new ASTM D-675 I standard for biodiesel, while others are still in the process of 
adopting it or have their own set of guidelines for biodiesel use. Fleet managers should consult manufacturers for 
clarification. Furthermore, the recent requirement of ultra low sulfur diesel fuel has caused most manufacturers to 
switch to components suitable for use with biodiesel." The U.S. Department of Energy states, "With proper fuel 
tank maintenance and fuel blending, biodiesel blends of B-20 or lower can be used in any diesel engine, including 
those with advanced fuel injection systems — without reducing reliability or durability User feedback suggests that 
maintenance requirements for diesel engines operating on biodiesel blends of B-20 or less are identical to those 
operating on standard diesel."'^ 
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A BioDiesel Pilot for Worcester 

The Energy Task Force suggests that the City implement a 
pilot program at Hope Cemetery Hope Cemetery has a 
1,000 gallon diesel tank where eight vehicles and machines 
fuel. In the fiscal year 2005, 1 ,965 gallons of diesel were used 
by Hope CemeteryThis represent only a small amount ofthe 
diesel used by the entire municipality but it is a good place 
to start. Implementing a pilot program at Hope Cemetery 
will allow the Cityto track costs and benefits and to become 
familiar with the proper management of biodiesel as well 
as respond to any unanticipated issues or benefits. After a 
year of using B-20 at Hope Cemetery the Energy Manager 
along with appropriate employees in the Hope Cemetery 
Department should issue a report detailing the successes, 
obstacles, and recommendations for the future. From this 
report, the City can determine how to proceed and whether 
to continue, expand, or discontinue the municipal biodiesel 
program. For recommendations on how to use biodiesel 
properly see Appendix N. 



Clark County Public Works Department, 
Vancouver, Washington 

"Clark County was the first agency in the Portland, 
Oregon, area to bring biodiesel into the picture", 
states Charles Masco, operations manager for 
the Clark County Public Works Department in 
Vancouver, Washington. "Clark County started using 
B20 in March 2002 and uses the fuel in its entire fleet 
of diesel vehicles and heavy equipment, including 
one-ton, five-yard, and ten-yard v>/ork trucks, school 
buses, and paving and off-road equipment. Also, 
several outside agencies are purchasing the fuel 
from us for about 200 pieces of equipment." Annual 
diesel fuel usage for Clark County is approximately 
189,000 gallons.'^ 



Potential Sources of Funding: 

• MA DEP 

• Federal Tax Credit 

" Local load/demand aggregation 

Resources: 

• National Biodiesel Association. The most up to 
date information on biodiesel: production, us- 
ers, suppliers, OEM statements and more. V/'V/'V/'. 
biodiesel.org, info@nbb.org, (800) 841-5849, 



Next Steps: 

• Educate Hope Cemetery fleet director on the 
proper process of sv/'itching to B-20. 

• Determine if a separate RFP is needed to pur- 
chase B-20 in the short term. 

• Include B-20 specifications in the next RFP for 
vehicle fuel. 

• Look into aggregating demand V/'ith other local 
communities. 



Newton Climate Action Plan, February 2002, 

National Biodiesel Board, www,biodiesel, org. Accessed October 2005, 

Clean Cities Fact Sheet, April 2005, Sponsored by the U.S, Department of Energy Energy Efficiency and Renewable Energy Office 

ofWeatherization and Intergovernmental Programs, Prepared by the National Renewable Energy Laboratory (NREL), DOE/GO- 

1 02005-2029, www.eere.energygov/cleancities, 

National Biodiesel Board, "Biodiesel Emissions", www.biodiesel, org. Accessed October 2005, 

National Biodiesel Board, "Environmental Benefits", www.biodiesel, org. Accessed October 2005, 

NAFA Fleet Executive, "The Right Choice?: Fleets report on biodiesel's real-world performance", September 2003, 

National Biodiesel Board, "U,S, Biodiesel Production Capacity", vvVvw.biodiesel, org. Accessed October 2005, 

National Biodiesel Board, "Technical Recommendations for the Use of B-20", June 2005, vvVvw.biodiesel, org. Accessed October 

2005, 

U.S, Energy Information Administration, "Monthly Energy Review, October 2004," vvVvVv'.eia.doe.gov/emeu/mer/ contents, html, 2 U.S, 

Environmental Protection Agency (2002) "A Comprehensive Analysis of Biodiesel Impacts on Exhaust Emissions, Draft Technical 

Report," EPA420-P-02-00 1 , www,epagov/otaq/models/analysis/biodsl/p0200 1 ,pdf 
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Increase Employee Carpooling 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



To be determined Status: Proposed 
$624/person Sector: Employee Commute 

NA Measure Type: Transportation 



Energy Saved (kWh): 



16,320,410 



Equivalent to: 

A 1401b person climbing 44,228,3! 1,100 stairs 
The daily electricity use of 456,787 Americans 



Tons of eCO^ prevented/ 
yn 



4,742 



Would fill: 3 16,238,746 basketballs 



Equivalent to driving: 10,374,098 miles 



lbs. of NO^ prevented/yr: 24,460 
lbs. of SO^ prevented/yr: 1,378 
lbs. of CO prevented/yr: 301,584 



lbs. of VOCs prevented/yr: 29,471 
lbs. of PM,^ prevented/yr: 649 



Co- Benefits: 

• Saves employees money 

• Directly reduces pollution that aggravates asthma 

• Reduces oil consumption and dependence on 
foreign sources; conserves resources 

• Provides a leadership example to local businesses 

• Increased V/'ork-place interaction and unity 



Success Stories: 

• The City of Austin is a Commute Solutions part- 
ner (see resources belov/') and offers a variety of 
options and financial incentives to make alterna- 
tive modes of transportation more attractive to 
its employees. These include compressed work 
V/'eek, telecommuting, parking cash-out if a park- 
ing space is foregone, subsidized bus passes, re- 
duced vanpool fees, priority parking, and bicycle 
conveniences.' 



Traffic Congestion in America^ 

Congestion costs $63.1 billion per year. 

The annual delay per rush hour (peak period) traveler, 
has grown from 16 hours to 47 hours since 1982. 

"Rush hour" nov/' lasts six to seven hours a day. 

The number of urban areas V/'ith more than 20 hours of 
annual delay per peak traveler has grov/'n from 5 in 1982 
to 5 I in 2003. 

Commuters V/'aste 2.3 billion gallons of fuel simply from 
idling in traffic jams. 
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Increase Employee Carpooling 

Description: 

In the city of Worcester transportation accounts for 30% of GHG emissions. One way of changing individual 
transportation behavior is to offer incentives for alternatives. In this measure the alternative is carpooling.The 
calculations above assume that half of city staff begin carpooling, thus reducing vehicle miles traveled by approxi- 
mately 25%. It is clear that when each resident's transportation emissions are added together the pollution emis- 
sions and costs are very large. If just 1,705 people switch from driving alone to carpooling, each person could save 
approximately $624/year and together 4,742 tons of eCO^ would be prevented. 

The City of Worcester could encourage carpooling by municipal employees by educating them about the 
benefits and making it easy for employees to find others that come from the same areas. Perhaps an interde- 
partmental challenge could be issued to give employees an incentive to carpool or otherwise reduce their GHG 
emissions from commuting. To overcome some of the obstacles presented by carpooling, the Gity can follow the 
lead of other communities and guarantee a ride home in the case of an emergency or provide low-emission ve- 
hicles that can be signed-out by employees for errands or meetings off-site. The following two measures discuss 
employee telecommuting and commuting by public transportation, biking or walking. 



Potential Sources of Funding: 



Next Steps: 



• Educational grants potentially from EPA, PEW, • 
DOT (http://www.fta.dot.gov/funding/grants_fi- 
nancing_263.html), MA EOT, or regional tranpor- 
tation organizations. 

Resources 

• Best Workplaces for Commuters^'^ -A program of 
EPA and DOT. http://www.bwc.gov/ 

• The Commute Solutions of Central Texas is a 
business/government partnership that promotes a 
voluntary initiative striving to educate commuters 
in the region on the benefits of commute solu- 
tions. http://v/'V/'w.commutesolutions.com/ 



Create an electronic survey for employees to fill 
out about their daily commute (samples can be 
found at MA DEP, ICLEI, and BWC).This will help 
to determine where reductions attempts should 
be made and to measure the results of education 
in changing commuter patterns. 
Create an online carpool message board for city 
employees so that workers coming from the same 
areas may easily link up. 

City Manager should send out an email to em- 
ployees requesting that they complete the survey, 
announcing the creation of the carpool e-board, 
and encouraging employees to carpool - highlight- 
ing the benefits. 



' City of Austin, http://www,ci,austin,tx,us/airquality/employee, htm, Accessed October 2006, 

''■ Highlights fromTexas Transportation Institute 2005 Urban Mobility Study http://www,bwc,gov/about/facts,htm 
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Offer Employee Telecommuting 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



$0 Status: Proposed 

$240/person Sector: Employee Commute 

NA Measure Type: Transportation 



Energy Saved (kWh): 



1,567,890 



Tons of eCO prevented/yr: 456 



Equivalent to: 

A 1401b person climbing 4,248,981,900 stairs 
The daily electricity use of 43,883 Americans 

Would fill: 30,410,137 basketballs 
Equivalent to driving: 997,594 miles 



lbs. of NO^ prevented/yr: 2,350 
lbs. of SO^ prevented/yr: 1 32 

lbs. of CO prevented/yr: 28,973 



lbs. of VOCs prevented/yr: 2,83 1 
lbs. of PM prevented/yr: 62 



Co- Benefits: Success Stories: 

Employees are able to spend work time more • IBM's corporate culture strongly supports tele- 
efficiently, rather than spending time and energy commuting. More than 32,000 IBM employees 

traveling. participate in the company's work-from-home 

Provide a leadership example to local businesses. "e-commute" program. Numerous locations also 

implement commuter assistance programs that 
provide employees with guidance on using after- 
native modes of transportation and Emergency 
Ride Home programs. Many locations also provide 
access to onsite amenities such as cafeterias and 
credit unions. 
Description: 

If feasible, telecommuting can offer the great benefits of reducing GHG emissions and other air pollution, saving 
money and saving time. For employees who do not need to be on site all the time, telecommuting is a good 
solution to these issues. The calculations above are based on 1/8 of city employees who drive alone (426 people) 
telecommuting one day a week (50 days/year). City department heads need to determine if telecommuting is 
right for their employees and, if so, how often. Next Steps: 



Similarly City Departments may offer com- 
pressed work week scheduling, such as 4 10-hour 
days a week or 8 9-hour days and I 8-hour day in 
two weeks (thus eliminating one work day every 
two weeks). 



The feasilbility of telecommuting V/'ill have to be de- 
termined by individual department heads. 
If it is feasible, they w\\\ have to decide on the num- 
ber of telecommuting days that are appropriate. 
Once these tv/'o steps are completed, employees 
must be educated about this option (aka benefit). 



Best Workplaces for CommLrters, Last updated: October 30, 2006, http://www,bwc,gov/campaign/500_top20,htm#intel 
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Increase Employee Commuters Traveling by Public Transport/Biking/Walking 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



Unknown 

$l,247/person 

NA 



Status: Proposed 

Sector: Employee Commute 

Measure Type: Transportation 



Energy Saved (kWh): 



8, 1 53,028 Equivalent to: 

A 1401b person climbing 22,094,705,880 stairs 
The daily electricity use of 228, 1 93 Americans 



Tons of eCO prevented/yr: 2,369 



lbs. of NO^ prevented/yr: 12,219 

lbs. of SO^ prevented/yr: 689 

lbs. of CO prevented/yr: 1 50,659 



Would fill: 157,985,995 basketballs 
Equivalent to driving: 5,182,673 miles 

lbs. of VOCs prevented/yr: 1 4,722 
lbs. of PM,^ prevented/yr: 324 



Co-Benefits: Success Stories: 

Increase customer base ofWRTA and/or MBTA. • Microsoft offers a comprehensive and extensive 

• Encourage active living. commute program, which includes providing a 
Increase sense of community and place. FlexPass to all full time Microsoft employees in the 
Provide a leadership example to local businesses. Seattle area free of charge. The pass is good for 

all rides on King County Metro and Sound Transit 
services to Microsoft. Microsoft also provides a $65 
vanpool subsidy' 
Description: 

As discussed in the previous two measures, encouraging municipal employees to use atternative modes of trans- 
portation rather than driving alone provides Worcester the opportunity to substantially reduce GHG emissions 
as well as to provide a leadership example to other businesses in the city and beyond. In this measure it is as- 
sumed that 1/8 of City employees who drive alone (426 people) switch to using public transportation, biking, or 
walking each work day Incentives the City can offer to employees include subsidized bus and train passes, bicycle 
storage and showering areas, and extra pay for forgoing a parking space. Furthermore, the City can offer subsi- 
dized bus passes to visitors wherever parking validation is typically provided. 

Potential Sources of Funding: Next Steps: 

• Education grants from EPA, PEW, MA DEP • Determine feasibility of various incentives. 

• Partnerships v^ithWRTA, MBTA, and/or local bike • Create partnerships v^ith WRTA and MBTA. 
shops • Educate employees. 

• Report on successes, obstacles, and solutions. 

' Best Workplaces for Commuters, Last updated: October 30, 2006, http://www,bwc,gov/campaign/f500_top20,htm, 
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Increase Biking and Walking as a Means of Transport 



There are many reasons the City should be interested in promoting biking 
and walking to its residents and visitors. Clearly it would reduce vehicle CHC 
emissions and air pollution, but it would also decrease traffic congestion, 
encourage healthier lifestyle choices, and create a greater sense of community 
Encouraging bicycle use and walking promotes active living and may encourage 
the average citizen to take greater interest in maintaining and expanding the 
city's parks and open spaces. 

Thirtyyearsago,the sight of children walking and biking to school was 
common -66% of all children did so. Now, however only I 3% walkto school. 
Even among children living within a mile of their school, only 25% are regular 

walkers. Planning and health studiesconsistently show that suburban, car dependent life is taking atoll on our health. 
Inspired to protect public health, communities across the country are making an effort to minimize pollution and 
maximize pedestrian and bicycle access through more efficient land use and transportation planning.' 




Municipal approaches to making Worcester more walkable and bikeable 
Goals 

• Make bicycle and pedestrian facilities planning a routine part of the City's land use and transportation planning 

• Make bicycle and pedestrian impact an assessment factor in zoning review 

• Follow design guidelines that encourage pedestrian-oriented, vital urban centers 

• Ensurethat land development and commercial and residential construction incorporate amenities which promote 
bicycling, pedestrian activities and use of public transportation 

• Consider traffic calming program/measures that enhance safety and mobility of non-auto users 

• Coordinate with open space planning to create or improve off-road bicycle and pedestrian paths 



Specific Strategies 

• Establish City bicycle and pedestrian programs (or combined program) or committees 

• Develop City bicycle plan and pedestrian plan 

• Create Safe Routes to Schools program 

• Support planning and development initiatives to build and maintain sidewalks 

• Reward developers who provide access to low-emissions modes of transportation (public transit, walking paths, 

and bicycle parking) at new developments 

• Tie special permit granting to development 
of pedestrian-friendly outdoor areas linked to 
adjacent public and private ways 

• Strengthen education and enforcement program 
to ensure sidewalks are kept clear of snow and 
ice 

• Increase street tree planting 

• Create City employee bicycle/pedestrian 
commuter incentive program 

• Encourage area large employers to create 
employee bicycle/pedestrian commuter incentive 
programs 

• Encourage area merchants to create incentives 
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for customers to utilize bicycling and walking to reach destination 

Survey and improve bicycle parking and storage options at all schools, public buildings, and transit stops 

Coordinate with city department of public health on signage and maps related to active living 

Support Worcester's role as link between mass central rail trail and blackstone bikeway (as part of east coast 

green way) 



Sources of Funding: 

• Fines for potential traffic hazards could generate additional funds for the 
City some of which could be used for production and distribution of 
bike-related educational materials. 

• Crant funding for education programs. 

• Small tax rebates could be given to businesses that install bike parking. 



You can benefit by leaving 
your car at home:^ 

Improve Health: A great way 
to fit regular exercise into your 
hectic schedule. 

Decrease Pollution: Short car 
trips — ^those that are most easily 
made on foot or by bike — are up 
to three times more polluting per 
mile than long trips by car 
Save money: Driving alone as 
little as ten miles round trip each 
day can cost you up to $ 1 ,000/yr 
Increase Mobility: A car gets 
stuck in congested traffic, but you 
can park a bike quickly and close to 
your destination, and on foot there 
is no need to park at all! 



City of Newton's Climate Action Plan, February 2005 
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Increase WRTA Ridership as a Means of Transport 



Like biking and walking, encouraging residents to use public transportation as a means of travel is also important 
to reducing GHG emissions, air pollution, and traffic congestion. Worcester is fortunate to have both a widespread 
bus system within the city, the WRTA, and a commuter rail between Boston and Worcester The challenge now is 
to increase ridership. Obviously this is an important business issue for the WRTA and MBTA, but it also affects the 
City Increasing ridership can reduce vehicles on the road as well as encourage residents to visit new places. 

The key to increasing ridership is to make it cost effective and 
timely for the rider The City should work to ensure that commuter 
rail costs are made and kept low, and that enough trips are available to 
make using the MBTA a feasible option for residents both working and 
visiting in Boston orWorcesterAII public transportation trips should be 
reliable in terms of schedule and comfortable in order to encourage 
residents to take them. 

The City could partner with the WRTA to provide City em- 
ployees with subsidized bus passes. In addition, the WRTA could also 
partner with other local business, including the many universities and 
colleges in the city.Thou sands of students come to Worcester each year 
and they all need to get places. The WRTA could partner with universi- 
ties to offer a bus pass as a part of the tuition fee, particularly at those 
schools that have parking shortages. 

In terms of the commuter rail, information would have to be 
collected on the number of people commuting to Worcester from Bos- 
ton. If enough employees make this commute, a partnership could also be developed with the MBTA to offer 
subsidized passes and ensure that the commuter train schedule is adequate. 




Don't lose 
your ipir 
freedom, -I 



Take the 
WRTA! 

It's easy! 



is^ 
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3.4 Waste and Recycling 



There are two major sources of emissions from the generation of solid waste, one direct and one indirect.The 
direct GHG emission source is the decomposition of organic waste which produces the powerful greenhouse gas, 
methane (CH''). Businesses that produce significant amounts of organic waste, such as food and paper waste, can 
help reduce this by composting (in the case of food waste) and simple waste reduction measures such as printing 
double-sided copies. The indirect source of GHG emissions comes from the energy needed to produce the raw 
materials required to manufacture a product. By recycling and purchasing products with high recycled content, 
Worcester can cut down on both of these emission sources. 

In 2005, Worcester recycled 1 1% of its waste, composted 35%, and sent 48% to 
Wheelabrator Incinerator In January of 2008, Worcester's contract with Wheelabrator 
will be up for renewal and the cost is anticipated to double. Increasing Worcester's recy- 
cling rate can help to offset this increased cost while also reducing GHG emissions and 
educating the public. 

The Gity has the opportunity to change its curb-side residential recycling pro- 
gram to single-stream recycling, meaning that all recyclable materials, including paper 
can and will be mixed together If the Gity chooses to go single stream, it will no longer 

receive a monetary credit for recyclables collected. Waste Management and MRF/FGR in Auburn anticipate that the 
ease of single-stream recycling may increase residential recycling rates by 1% but may not be enough to makeup for 
the lost revenue from recycling credits. A benefit of single-stream recycling is that one truck can pick up both the 
trash and the recycling, whereas currently it must be done with two trucks. This cuts labor and vehicle emissions in 
half saving money and fuel, and is particularly helpful if both the trash and recycling are going to the same place. 
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Curb-Side Recycling 

Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



$1,600,000 
$855,522 



Tons of eCO prevented/yr: 34,562 



Status: Existing 
Sector: Waste (Municipal) 
Measure Type: Waste Reduction 

Would fill: 2,304,901,634 basl<etballs 
Equivalent to driving: 75,6! 1,464 miles 



Co- Benefits: 

• Prevents emissions from incineration. 

• Reduces the energy needed for new products. 

• Educates the community on waste and energy. 



Description: 

In 1994, the City of Worcester began a curb-side recycling program and a pay-as-you throw trash program. 
Worcester residents were no longer charged waste disposal taxes in their real estate taxes, but instead had to 
pay 50 cents each for special Worcester trash bags. Recycling, however was free. At the outset of the program, 
the rate of recycling was 36.5%, meaning that recycling made up 36.5% of the waste while bagged trash made up 
63.5%. Since that time, the rate of recycling has been on a slow decrease, with 2005 rates showing only 26.6% of 
waste being recycled. Still, however the amount of greenhouse gas emissions that were prevented in 2005 from 
recycling just a quarter of the city's waste (9,735 tons) represents about 17% of total municipal GHG emissions. 
According to MassDEP for the CY04, Worcester generates I 16.1 lbs of recycling per capita, placing the city 80^ 
among the 351 cities and towns of Massachusetts. This number does not, however consider the total amount of 
waste; less recycling could potentially mean that there is less total waste rather than that the rate of recycling is 
lower 

The City of Worcester pays a flat rate for recycling services. For the 2006 fiscal year this amount was 

$ 1 ,600,000. Cost savings result from 9,735 tons of recyclable materials being diverted from the waste stream at a 

W cost savings of $36.52/ton (2005) as well as reduced sanitation crews. 

,^M Crews were reduced from 33 personnel/day to 18 personnel/day 

^^Sr i ^^^^fe-^ °'" '^ positions, resulting in a cost savings (in 1994) of approximately 

■■^-^^^ -i^ii^W $5000,000. Next year the cost of waste disposal is predicted to 

double; since the recycling fee will remain at a flat rate, increasing 
the residential recycling rate can save the City a significant amount of 
money through reduced disposal costs. 
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Encourage Recycling at Apartment Complexes 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



TBD 
TBD 
TBD 



Status: Proposed 

Sector: Waste (Community) 

Measure Type: Waste Reduction 



Tons of eCO prevented/yr: 1 1 , 1 84 



Would fill: 745,848,616 basl<etballs 
Equivalent to driving: 24,467,294 miles 



Co- Benefits: Success Stories: 

• Prevents emissions from incineration. • St. Tammany Parish in Louisiana requires all 

• Reduces energy needed for new products. licensed haulers to provide a residential curb-side 

• Educates the community on V/'aste & energy. recycling program. The program mandates V/'eekly 

collection and requires that haulers maintain 
records of the recycling program to document the 
effectiveness of the program's volume reduction 
and to guarantee that the material is being taken 
to a recycling facility or direct market.' 

Description: 

The City ofWorcester currently is responsible fortrash and recycling pickup from city-owned buildings and resi- 
dences (not including residential complexes). The City collects from residential housings with six units or less. As 
a result, people at the majority of businesses and residential complexes do not have an easy way to recycle their 
waste.The potential here for CHC emission reductions is huge. In the scenario above, 1 5,000 households in large 
apartment complexes are given the option to recycle onsite. Including other businesses in this measure would 
drastically increase the tons of waste that could be recycled, especially in businesses that use a lot of paperThe 
measure assumes the current recycling amount of .2 1 tons/household/year 

All trash in Massachusetts (residential and commercial) is subject to the state waste bans and therefore is 
subject to inspection and rejection at any Massachusetts landfill or incinerator if banned materials are present. 
Despite this law, many privately owned buildings and residential complexes still do not provide recycling. The 
Town of Brookline is considering passing a by-law to require private haulers with scheduled commercial and 
residential solid waste pickups to inlcude recycling as well. This may make it easier for business owners to take 
advantage of recycling programs. 



Potential Sources of Funding: 

* MassDEP 



Next Steps: 

• Create a simple hov/'-to guide shov/'ing businesses 
and large residential complexes V/'hat they can do 
to implement a recycling program, including V/'ho 
to contact, potential benefits, and a case study 
(preferably from V/'ithin the City government). 
Many of these guides already exist from DEP 
and EPA. They can be simplified and tailored for 
Worcester. 



Brookline Climate Action Plan, February 2002 
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City-Wide Composting 

Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



TBD 

$730,400 
TBD 



Status: Existing 
Sector: Waste (Municipal) 
Measure Type: Waste Reduction 



Tons of eCO prevented/yr: 4,034 



Would fill: 269,023,008 basl<etballs 
Equivalent to driving: 8,825,202 miles 



Co- Benefits: 

• Creates an excellant nutrient rich soil source 

• Allows easy leaf clean-up for residents 

• Teaches residents about composting 

Description: 

The City of Worcester started a composting program in 1 992. Multiple times during the fall residents are asked 
to rake all leaves into the street and the City collects them for compost. Residents are also allowed to bring their 
yard waste (i.e. grass clippings, branches, bruch, and tree limbs) to three different sites within the city Yard waste is 
banned from disposal in Massachusetts, and the City will not pick up yard waste with trash. The DPWYard Waste 
and Leaf Program has eliminated a substantial amount of banned material from the solid waste stream, thereby 
reducing disposal costs as well as providing finished compost for community gardens, residents and City-owned 
lands. The City offers residents an environmentally friendly solution to the growing demands associated with the 
disposal of yard waste and leaf products in an urban environment. Worcester's municipal composting program 
has been held up as a national model and has helped the city receive the All American City Award. Worcester 
received the All American City Award in 1949, I960, 1965, 1980/81 and 2000 and is one of two communities 
nationwide that has won this award five times. 
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Residential Composting 

To further reduce the amount of waste, the City should actively promote their own composting program as well 
as residential composting. Currently the Department of Public Works offers two different types of compost bins 
for home useto Worcester residents. The "Brave New Composter" and the "Earth Machine" each cost $35.00 and 
can be purchased at: Department of Public Works, Customer Service Center 76 East Worcester Street. For the 
2007 fiscal year the City has been granted 90 home composting bins from DEP and 75 rain barrels. Rain barrels 
help residents to reduce water consumption by collecting and using rain waterfor irrigation. Conserving water also 
helps conserve the energy that is used to treat the water and wastewater 

It may be possible for the City to recieve grant funds from MassDEPto promote their residential composting 
program, encouragingWorcester residents to purchase, make, and use compost bins and rain barrels. See Appendix 
F for details. 

Every ton of waste that is turned into compost reduces 403 lbs of eCO^ (CACPS) and also saves the City 
in disposel fees. This pollution prevention is equivalent to the pollution emitted by driving 441 miles. 



Success Stories 

Seattle, WA has an aggressive how-to compost 
educational program accompanied by compost 
bin giveaways. It has been estimated that 
eventually 70% of the targeted population will 
compost 70% of its yard waste. This means that 
approximately 49% of the City's yard waste will 
eventually be composted at home.' 




Youth at the Regional Environmental 
Council learn how to construct their own 
home composting bins. 



irookline Climate Action Plan, February 2002 
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Increase Residential Recycling Rate from 27 Percent to 50 Percent 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



TBD 

$312,776 
TBD 



Status: Proposed 
Sector: Waste (Municipal) 
Measure Type: Waste Reduction 



Tons of eCO prevented/yr: 30,407 



Would fill: 2,027,809,270 basl<etballs 
Equivalent to driving: 66,521,549 miles 



Co- Benefits: 

• Participation in home recycling programs will 
broaden support for other public environmental 
problems as residents become aware of the need 
to take responsibility for the waste they produce. 

• Conserves finite and limited supplies of natural 
resources (oil, mineral, timber etc.). 

• Reduces waste disposal fees. 



Success Stories: 

• In Claremont, CA a program to raise participation 
rates in curb-side recycling involved oral 
presentations by Boy Scouts and commitment 
cards signed by residents in support of the 
recycling program. After these measures were 
implemented, recycling rates increased by 42%.' 



Description: 

Increasing Worcester's recycling rate is one of the most powerful actions the city can take in reducing GHG 
emissions. The majority of residential waste can be recycled or composted with ease. To increase the recycling of 
residents, Worcester could launch an educational campaign on how to recycle easily DPW already does a great 
job educating residents on what they can and can't recycle; now it's time to offer tips on how to recycle and re- 
duce waste. Reducing residential waste has a huge affect on reducing greenhouse gas emissions and a huge effect 
on cost savings for the City and the tax-payers. Educating the public about their waste allows residents to take 
responsibility for their "environmental footprint" and can create a sense of pride, interconnection and duty 

The calculations above are based on the recycling rate increasing to 50%, meaning that half of residential waste 
gets recycled and half gets bagged in yellow trash bags and sent to the incinerator In 2005, recycling made up only 
26.6% of the residential waste stream; achieving a 50% recycling rate would mean nearly doubling the amount of 
waste that gets recycled. 



Potential Sources of Funding: 

MassDEP 
EPA 



Next Steps: 

Educate residents on how to make it easy to 
recycle (i.e. put a small bin for recyclables next 
to every trash bin in the house). 
• Recycle at schools. 
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Recycle at Schools 



Implementation Cost: 
Annual Cost Savings: 
Payback Period: 



TBD 

$152,376 
TBD 



Status: Proposed 
Sector: Waste (Municipal) 
Measure Type: Waste Reduction 



Tons of eCO prevented/yr: 14,813 



Would fill: 987,862,620 basl<etballs 
Equivalent to driving: 32,406,475 miles 



Co-Benefits: Success Stories: 

• Provides an opportunity to teach students about • All schools in Cambridge, MA have comprehensive 
the importance of recycling and sustainable living. recycling programs for mixed paper, corrugated 

• Provides the opportunity for substantial cost cardboard, kitchen bottles and cans, fluorescent 
savings. light bulbs of all shapes and sizes, computer moni- 
tors and equipment, televisions, and Styrofoam 
lunch trays. Some schools provide bottle and can 
recycling to students and staff. 

• This year V/'as the first year Recyclemania hit the 
Cambridge Public Schools. Thirteen schools com- 
peted to recycle as much paper as possible over a 
four-month period from January to April. 

• Overall, it V/'as a huge success V/'ith a 25% increase 
in paper recycling at all the schools! ' 

Description: 

Recycling in schools is vital to educating the residents of Worcester and increasing the recycling rate. Outreach 
to students is one of the best ways to pass information in a large community. Furthermore the potential for 
GHG emission reductions and cost savings is great. It is calculated that implementing a recycling and food waste 
composting program at schools would reduce municipal emissions by 7.35%.. 

One way to teach students about recycling is through a competition like RecycleMania. RecydeMania is a 
friendly competition among university recycling programs in the United States that provides students with a fun, 
proactive activity in waste reduction. Over a 1 0-week period, schools compete in different contests to see which 
institution can collect the largest amount of recyclables,the least amount of trash, and have the highest recycling 
rate. The City of Cambridge adapted Recyclemania to work within the Cambridge Public School system and saw 
a 25% increase in recycling. 

Potential Sources of Funding: Next Steps: 

• MassDEP ' Determine equipment and resources needed to 

implement a recycling program. 

• Decide V/'hich products w\\\ be recycled. 

• Draft an implementation plan. 

• Create a plan to get students excited. 

• Begin recycling and record the amount of 
recyclables and trash. 

' http://www,cambridgema,gov/theworks/departments/recycle/schools,htrnl 
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Other Waste Reduction Suggestions 

Municipal Office Pilot and Business Outreach 

As suggested in this section, outreach to the businesses in Worcester and encouraging recycling has the potential 
to drastically reduce the city's greenhouse gas emissions. To lead by example, Worcester should implement a pilot 
program in municipal offices. Some municipal offices are located in buildings that are privately owned and operated 
where recycling is not an option. Though Massachusetts bans certain recyclable materials from 
going to a landfill or incinerator, thus making recycling mandatory, not all businesses 
comply with this law. Since other businesses in Worcester are in similar situations where their buildings do 
not provide the option to recycle, they will be able to learn from the barriers found and the successes of municipal 
offices implementing recycling programs. Options include setting up a recycling pickup independent of the building, 
encouraging the building operators to set up a recycling program and alerting them to the state recycling require- 
ment, designating a system for collecting recycling and bringing it to the Ballard Street Recycling Center or setting 
up an agreement with the city-wide municipal trash and recycling program. 

Recycle Bins at City Hall and Downtown 

To show the City's commitment to recycling, recycling containers should be installed next to trash cans inside of 
City Hall and in the outdoor downtown area.This will show people walking through downtown that Worcester 
cares about protecting the environment where they live and work. It may also motivate people to recycle in their 
own homes, knowing that their local government is putting in the effort to do so. 

Recycling at Events 

Similar to placing recycling containers in City Hall and downtown, is the idea of providing the opportunity for peo- 
ple to recycle at City-sponsored events. This provides a leadership example for residents and lets them know that 
their city places importance on recycling. In 2005, the City received a DEP grant that provided event-type recycling 
containers that have been used at City-sponsored events at various parks. It is important to have these recycling 
containers visible at every City event without exception. 

Buy Recycled Policy 

The City currently has a "Buy Recycled" policy that goes out with all of its RFPs.This policy states that preference 
should be given to products containing recycled materials provided that the cost does not exceed 1 0% more than 
the cost of the same "new" product. However Purchasing Director John Orrell states that he "can think of no bid- 
der that has ever taken advantage of it". The City should enhance this current policy to make it more prominent, 
perhaps requiring the proposal of products that use recycled materials and those that do not, particularly with 
products like paper Having a strong "buy recycled" policy supports the demand for recycling. 
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3.5 Green Space 

"With only an estimated 1 5% open space remaining in the City, local regulatory ■ 7^. 
methods of resource protection have been put into place to "slow the tide" of 
degradation and maintain and improve the quality of its natural resources... No 
urban area can expect to prosper in the long run unless economic growth is 
coupled with an ongoing effort to protect, preserve, and enhance the natural 
environment and the recreational facilities which make it a unique and desirable 
place in which to live and work." 

Excerpt from Worcester's Open Space Plan 2005 




What Are Urban Heat Islands?' 

On hot summer days, cities can be up to 8° Fahrenheit hotter than their suburban and rural surroundings. This 
phenomenon occurs because urban development results in large amounts of paved and dark colored surfaces like 
roofs, roads, and parking lots that absorb, rather than reflect, the sun's heat, causing the surface and ambient air 
temperatures to rise.^ 

Why Should Cities Care About Urban Heat Islands?^ 

The Urban Heat Island (UHI) Effect can adversely impact a city's public health, air quality energy demand, and 

infrastructure costs. 

Risks To Public Health: The UHI Effect prolongs and intensifies heat waves in cities, making residents and 

workers uncomfortable and putting them at increased risk for heat exhaustion and heatstroke. In addition, high 

concentrations of ground level ozone aggravate respiratory problems such as asthma, putting children and the 

elderly at particular risk. 
Poor Air Quality: Hotter air in cities increases both the frequency and intensity of ground-level ozone (the 

main ingredient in smog) and can push metropolitan areas out of compliance with federal air quality standards. 

Smog is formed when air pollutants such as nitrogen oxides (NO^) and Volatile Organic Compounds (VOCs) 

are mixed with sunlight and heat.The rate of this chemical reaction increases 

when temperatures exceed 7° Fahrenheit. 
High Energy Use: Hotter temperatures increase demand for air conditioning, 

increasing energy use when demand is already high. This in turn contributes to 

power shortages and raises energy expenditures at a time when energy costs 

are at their highest. 
Global Warming: Clobal warming is in large part caused by the burning of 

fossil fuels to produce electricity for heating and cooling buildings. Urban Heat 

Islands contribute to global warming by increasing the demand for electricity to 

cool our buildings. Depending on the fuel mix used in producing electricity in 



Hot Facts'^ 

» Cities can be 5-10° F 
warmer than surrounding 
countryside on hot days. 

» I /6th of total electricity 
consumed in the U.S. is 
used for cooling, costing 
$40 billion per year. 
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your region, each kilowatt hourof electricity consumed can produce up to 2.3 pounds of carbon dioxide (C02), 
the main greenhouse gas contributing to global warming. 

The good news is that there are simple ways to reduce heat gain in cities, thus reducing the riskof poor air quality 
and public health, high energy use, and increased greenhouse gas emissions. Many of these UHI mitigation strategies 
also help solve other urban problems. 



I Cool Roofs^ 

Conventional dark-colored, low-sloped roofs reflect 
between 10-20% of incoming solar radiation, converting 
the remainder into heat that is absorbed by the roof Much 
of this heat is then transferred into the building, increasing 
demand for air conditioning. On hot days, conventional 
roofing materials can be 50-60° Fahrenheit hotter than 
cool roofing alternatives. 



Case Study: Chicago has installed a 32,000 square- 
foot roof-top garden at City Hall. Completed in spring 
2001 ,this high profile demonstration project covers 
half of the roof with native grasses, shrubs, and trees. 

Before installation, 
rooftop tempera- 
tures commonly 
measured I 1 0° 
F when the sur- 
rounding ambient 
air was only 75°F 
The city is moni- 
toring rooftop 
temperatures and 
energy savings to 





■'j^ ."x,'^^^ assess the results 
" ■_ / - _ of the project.^ 



Cool Roof Strategies 

• Use Reflective Roofing Materials. 

Real Results: An elementary school in Alexandria 

VA replaced a typical black roof with a reflective 

roofing system. Energy costs for the school t-^",», C!'i>* 

dropped from an average of $ 1 2 1 ,000 to $90,000 W^5j^V5&ii^ 

per year^^ 

• Creen Roofs With Vegetation or Roof-Top Cardens: 
Planting vegetation on a roof cools it significantly while combining energy savings with aesthetic and ecological 
goals. Common in Western Europe, there are many different types of technologies that will allow the installation 
of up to I 8 inches of soil and planting of no-maintenance vegetation on a roof 

2. Lighten Streets and Cool Parking Lots^ 

Streets and parking lots account for the majority of paved surfaces in urban areas. Almost all streets and parking 
lots are constructed using black asphalt which greatly contributes to the Urban Heat Island Effect. Dark colored 
pavements can get up to 40° Fahrenheit hotter than the surrounding air 

Cool Paving Strategies 

" Use Reflective or Other Cool Paving Materials: Construct, replace, or reconstruct roads and parking lots with 
reflective or cool paving materials like portland and flyash cement concrete, porous concrete, chip-seals, turf- 
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block or porous pavers, and light-colored asphalt emulsion sealcoats.^ Pavement engineering studies have 
demonstrated that increasing pavement reflectivity can lower pavement surface and ambient airtempera1:ures 
by increasing the percentage of solar radiation that is bounced back into the atmosphere. 
Shade Parking Lots: Planting shade trees in hot spots like parking lots can reduce their surface temperatures 
and the temperatures inside parked cars. Cool parking lots not only help reduce ambient air temperatures, but 
also air quality problems. Studies have demonstrated that increasing tree cover in parking lots from 8% to 50% 
reduces evaporation of hydrocarbons from car fuel tanks and the emissions of NO^ emissions from car start- 
ups.^ 



3. Green Your Community'" 

Many scientific studies confirm what we all already know from 
experience: trees and other vegetation make our communities cooler 
Studies have found that neighborhoods with plenty of mature trees can 
be up to 7° cooler than treeless areas nearby" Green environments 
do this by transpiring water into the air and by shading heat-absorbing 
surfaces. 



Good Trees - Bad Trees'* 

When it comes to air quality not all trees 
are created equal. Some trees, such as 
weeping willow and eucalyptus, emit 
volatile organic compounds (VOCs) 
that combine with nitrogen oxides 
(NO^) to form smog. Other trees, such 
as ash and maple, are very low emitters. 
These trees are good candidates for 
improving air quality because of their 
ability to filter and sequester pollutants 
such as particulate matter and carbon 
dioxide (CO^). When planting trees, 
other considerations include the trees 
climate needs and species diversity 



Green Community Strategies 

• Strategically Select and Site Trees: Trees that are placed on the 
west-, northwest-, and east-facing sides of buildings can significantly 
reduce cooling costs for atypical home or low-rise building during 
peak summer demand. Planting deciduous, rather than evergreen, 
trees will shade buildings in the summer while allowing the sun to 
warm them in the winter 

Scientific Studies: Simulations of energy-saving benefits for 
Sacramento and Phoenix found that 3 mature trees around 
homes cut annual air conditioning demand by 25 to 40%.'^ 

• Preserve and Plant More Trees: Preserving and increasing urban tree canopies throughout the community have 
been demonstrated to decrease summer-time electric bills. 

Real Results: Florida Power& Light, in conjunction with Miami-Dade County's Cool Communities Program, 
studied 20 Miami and Ft. Lauderdale neighborhoods and determined that residents in neighborhoods with 
more than 20% tree canopy coverage had summer electric bills 8% to 1 1% lower than neighborhoods 
with less coverage.'^ 

• De-pave School Yards: Replacing asphalt playgrounds with green spaces provides children with interesting, safe, 
and cooler places to play at school. 

Case Study: Los Angeles is eliminating nearly 2 million square meters of pavement at local schools. 
This "de-paving" project is part of a wider effort of the Trans- Agency Resources for Environmental and 
Economic Sustainabilrty (TREES) coalition, which includes an extensive strategic tree planting program. ''' 

Co-Benefits of Mitigating the UHI Effect 

Besides reducing air pollution, energy demand, and greenhouse gas emissions, taking steps to mitigate the Urban 
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Heat Island Effect by "Greening Our Community" also has many co-benefits. 

Increased vegetation can help 
reduce soil erosion and sewage over- 
flows. In September 2006, the EPA fined 
the City ofWorcester $ 1 25,000 for vio- 
lations of the federal Clean Water Act 
resulting from sewage overflows from 
the City's sanitary sewer collection sys- 
tem. According to the EPA, the City's 
sanitary sewage system has overflowed Youth leaders for the YouthGROW Program 

at least 70 times in the last five years. '''^ Tree planting can be a part of the solution to avoid this problem in the 
future. The City should develop a more comprehensive tree management program. 

Community Gardens 

The Regional Environmental Council, through the UCROW program, supports 22 existing community gardens 

composed of over 250 gardeners, and has been supporting gardens 
for I 3 years. '^Throughout the years, the REC has helped residents to 
find space for gardening and provided groups with compost, soil testing, 
organic seedlings &. seeds, and technical assistance. Their work with 
community gardens helps to connect neighbors and people from all 
ages, involving neighborhood groups, schools, youth, senior citizens, and 
artists.Accordingto the City's 2005 Open Space Plan "The Community 
Cardens are a public-private-partnership and receive assistance from 
the Regional Environmental Council, the Department of Public 
Works, and the Worcester Housing Authority'Two of the objectives 
in the Open Space Plan concern community gardens. "Objective 1-6: 
To successfully transfer significant parcels of open space, that can be preserved as conservation land or utilized as 
community gardens, to the Worcester Conservation Commission. Objective 1-7: To promote community gardens 
and identify parcels for use. Also encourage community groups to maintain them."The City can continue supporting 
community gardens by putting these objectives into action. 

YouthGROW (Youth Growing and Raising Organics in Worcester) 

The second part of the REC's UCROW program is their YouthCROW program. The YouthCROW program is 
an active partnership with youth to address issues of hunger sustainable food systems, environmental justice, and 
community empowerment.'^ The program has run for four years with tremendous success and has grown so 
much that Worcester youth ages 14-16 must apply and be selected to participate. Two years ago the youth even 
started a business making and selling sofrito and pesto. In YouthCROW every person's ideas are taken seriously 
no matter what their age. The youth help determine 
what their goals are and how the program should 
be run.The YouthCROW program aims to connect 
kids with their food sources, but is also boosts their 
confidence, gives them a sense of responsibility and 
purpose, and unifies them with their surroundings. 




Worcester's youth harvests 
locally grown produce 
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The following information, text, and graphics are from University of Illinois at Urbana-Champaign: Landscape and 
Human Health Laboratory'^ 

Trees Linked with Less Domestic Violence in the Inner City 



Cooler in the ShadB 

Aggression and Violence are Reduced Wilh Nature Nearby 




buildings with high 
levels of greenery had 48 percent fewer property crimes and 56 
percent fewer violent crimes. Even modest amounts of greenery 
were associated with lower crime rates.The greener the surround- 
ings, the fewer the number of crimes that occurred. 

Greenery lowers crime through several mechanisms. First, 
greenery helps people to relax and renew, reducing aggression. 
Second, green spaces bring people together outdoors, increasing 
surveillance and discouraging criminals. Relatedly the green and 
groomed appearance of an apartment building is a cue to criminals 
that owners and residents care about a property and watch over it 



In a study conducted in a Chicago public housing development, 
women who lived in apartment buildings with trees and greenery 
immediately outside reported committing fewer aggressive and 
violent acts against their partners in the preceding year than those 
living in barren but otherwise identical buildings. In addition, the 
women in greener surroundings reported using a smaller range of 
aggressive tactics during their lifetime against their partner 

Vegetation May Cut Crime in the Inner City 

In a 2001 study in one Chicago public housing development, there 
were dramatically fewer occurrences of crime against both people and 
property in apartment buildings surrounded by trees and greenery 
than in nearby identical apartments that were surrounded by barren 
land. In fact, compared with buildings that had little or no vegetation, 
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CrBen Relief 

Trees Ease Poverty's Burden in inner City Neighborhoods 
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Adding Trees Makes Life More Manageable 

In a study conducted in a Chicago public housing development, 
women who lived in apartment buildings with trees and greenery 
immedia:tely outside reported greater effectiveness and less pro- 
crastination in dealing with their major life issues than those living in 
barren but otherwise identical buildings. In addition, the women in 
greener surroundings found their problems to be less difficult and 
of shorter duration. Thus it seems that trees help poor inner city 
residents cope better with the demands of living in poverty feel 
^ more hopeful about the future, and manage their most important 
problems more effectively 
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Green Play Settings Reduce ADHD Symptoms 

Two surveys of parents of children with Attention-Deficit/Hyper- 
activity Disorder have shown that performing activities in green 
settings can reduce the symptoms ofAD/HD. In an initial, Midwest- 
ern-based study parents were more likely to nominate activities « 
that typically occur in outdoor green settings as being best for s 
their child's symptoms and those that typically occur in indoor or S 
non-green outdoor areas as worst. Also, parents rated their child's ^ 
symptoms as better on average after activities that occur in green ^ 
settings than after activities in non-green settings. In the subse- s 
quent, nation-wide study activities such as reading or playing sports ^ 
were reported as improving children's symptoms more when per- [§ 
formed in outdoor green settings than in non-green settings. ^ 

Girls & Greenery 

Girls with a home viev/ of ^naiure score higher 
on tests of concentration and self-disclpline. 
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Views of Greenery Help Girls Succeed 

In a study conducted in a Chicago public housing development, 
girls who lived in apartments with greener more natural views 
scored better on tests of self-discipline than those living in more 
barren but otherwise identical housing. The study tested children 
on three component abilities of self-discipline: concentration, 
inhibition of impulsive behavior and delay of gratification. Girls 
with green views scored higher on average than girls with less 
green views on all three tests. Boys showed no link between test 
scores and the amount of nature near home. 



Where Trees are Planted, Communities Grow 

Residential common areas with trees and other greenery 
help to build strong neighborhoods. When the spaces next 
to residences are green, they are both more attractive and 
more comfortable, drawing people to them. Such settings 
support frequent, friendly interaction among neighbors - the 
foundation of neighborhood social ties.These ties are the heart 
of a neighborhood's strength, encouraging neighbors to help 
and protect each other Sharing resources with and depending 
upon neighbors may be especially crucial to impoverished 
inner-city families, so it is especially important to plant and 
maintain trees in such neighborhoods. 



Mice To See You 

How Trees Build a Neighborhood 

Green spaces entice neighbors outdoors on a regular basis, 
where they build friendship and ties to one another. 
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3.6 Outreach and Education 



It is important to publicizeWorcester's commitment and actions to reduce greenhouse gas emissions to encourage 
businesses, organizations, and residents in the larger community to reduce their GHG emissions as well. Keeping 
the community informed is vital because it lets people know about the issue at hand, shows that the city is taking 
action, and tells residents how they can help. 

Maintain Energy and Climate Information on the City Website 

One cost-friendly way of reaching out to the community is through the City's website. Currently a section of the 
website is dedicated to the EnergyTask Force and Worcester's efforts to reduce greenhouse gas emissions.This 
site should continually be maintained and improved. Knowing that others are taking action, especially an important 
institution like the local government, is often a catalyst for people and organizations to do their part.To visit the ETF 
website go to http://ci.worcesterma.us and click on the Clean and Creen logo. 



A COMMON SYMBOL OR LOGO CAN HELP 
UNIFY AN OUTREACH MESSAGE 



Collaborate with Local Organizations 

It is important to join efforts with organizations working on energy 
and climate change issues in Worcester to create a unified outreach 
message. Some ofthese organizations include. Clean Water Fund, Mass 
Audubon, MA Interfaith Power & Light, and the Regional Environmental 
Council. Joining efforts creates a momentum that neither the city nor 
a single organization could create on its own; it creates publicity and a 
greater sense of community which can lead to better reduction strategies and less emissions. 




CLEAN 



AND 



GREEN 



Promote <*Green Homes" Construction and Renovation 

The City should develop a plan for an outreach and education campaign targeting homeowners and builders.The 
plan should draw on the successful experiences ofWorcester's Community Development Corporations, including 
East Side CDC, Oak Hill CDC, Main South CDC, and Worcester Common Cround (WCC).AII ofthese agencies 
have constructed and/or retrofitted affordable housing to ENERCY STAR® standards, and have staff experienced 
in energy efficient construction techniques. The housing units completed in 2004 by WCC scored 90 points on 
the EPA Energy Star Rating Program. This represents over 30% greater efficiency than that required by the building 
code, according to National Crid.' In addition, the Main South CDC has begun construction of 10 new homes that 
will include solar electricity panels to satisfy approximately two-thirds of the homeowners' electricity needs. 

The outreach and education campaign should also incorporate information from the Creen Building Council 
and their Leadership in Energy and Environmental Design (LEED) Creen Building Rating System™. LEED is the 
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nationally accepted benchmarkforthe design, construction, and operation of high performance green buildings.The 
LEED rating system for commercial buildings began in 1 998, and now the LEED for Homes program is currently 
being developed by the USGBC with input from local and national stakeholder groups. This is a voluntary initiative 
promoting the transformation of the mainstream home building industry towards more sustainable practices. LEED 
Homes will provide a much-needed tool for homebuilders, homeowners, and local governments for building envi- 
ronmentally sound, healthy and resource-efficient places to live. Worcester can help to advertise this new program 
and encourage home-builders to use LEED Homes as a resource for efficient building design and construction. 

Get the Schools Involved 

Reaching out to students is one of the most effective tactics for disseminating information. Not only are you teach- 
ing children at a young age, they often in turn relay that information to parents. 

One school in Amherst, MA has developed theWildwood School's GreenTeam, which consists of five moth- 
ers working towards strategies that both educate children and protect the environment. Their work has involved 
a composting program in school lunchrooms and campaigning for the schools to purchase recycled paperThey 
are currently working to reduce school bus idling in front of schools at drop-off and pick-up. They are looking into 
grants to reduce diesel emissions, extended exposure to which has been linked to asthma and lung cancer^ 

Clean Energy Choice® Competition Between Schools 

The City and School Department could organize a Clean Energy Choice® competition within Worcester 
Public Schools. In this competition, students would receive Clean Energy Choice® sign-up forms and 
information to bring home. The school with the highest percentage of forms (or maybe a certain number 
by a certain date) returned and successfully processed would win an award and prize related to clean 
energy (such as a solar panel, solar lighting, etc.). This must be done in a sensitive way not punishing (or 
embarrassing) kids whose parents do not sign up. WPS could distribute Clean Energy Choice® sign-up 
forms and information supplied by Worcester's Energy Manager to the students and schools involved (could 
be done within a school by grade, between the same grade in many schools, or school vs. school, etc.). 
Information for teachers should also be provided to ensure that they are properly equipped to present the 
material and handle questions. Teachers would collect the Clean Energy Choice forms, track the number 
of forms received, and turn them over to Worcester's Energy ManagerThis could be incorporated into the 
science curriculum on renewable energy. 

Renewable Energy and Energy Efficiency Curriculum Development 

The Massachusetts Department of Education's Science andTechnology/Engineering Curriculum Framework 
includes many learning standards which can be met utilizing curriculum materials that focus on the use of 
energy resources and global warming. The EnergyTask Force, in partnership with the Energy Manager can 
work with WPS to provide access for educators to curriculum materials and resources that can be inte- 
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grated into existing elementary, middle school, and high school academic programs, club activities, and after 
school programs. There are a variety of free curriculum materials for teaching about energy. There are also 
many professional development workshops on the topic. Massachusetts Technology Collaborative offers 
a guide to relieve the difficulty teachers have had finding outstanding materials about solar energy wind 
power fuel cells, and other renewable energy topics, highlighting those educational materials that are aligned 
with the Massachusetts Curriculum Frameworks. It describes and assesses the most useful materials avail- 
able. http://www.masstech.org/cleanenergy/curriculum/about.htm 

Create an Energy Theme for the Annual School Projects Fair 

Every May WPS hold a joint Projects FairThe Energy Task Force proposes that the theme of the 2007 fair 
be renewable energy and energy efficiency 

Collaborate with Local Universities 

There are 12 colleges and universities within the Creater Worcester area, representing a great collaboration 
potential. Ties have already been made with some of Worcester's major colleges and universities, namely Clark 
University Worcester Polytechnic Institute (WPI), Holy Cross, Worcester State College (WSC), Assumption College, 
and UMASS Medical School. Rob Krueger Assistant Professor and Director of the Worcester Community Project 
Center in the Interdisciplinary and Clobal Studies Division at WPI, serves on the Energy Task Force and has advised 
students conducting research related to Worcester's CHC emission reductions and renewable energy use.Through 
collaboration with Clean Water Fund of Boston, REC of Worcester and Carissa Williams, DBA ofWorcester Clark 
University has set up a SustainabilityTask Force, a class for measuring the campus CHC emissions, and a system 
for allowing students to support renewable energy In October 2006, Clark University made their first semi-annual 
purchase of Renewable Energy Certificates from Mass Energy Consumer's Alliance. The purchase totaled $ 1 0,300 
with a$ 10,300 match from MTC beingput into the City ofWorcester's clean energy fund.The City should continue 
to involve faculty students, and administration at Clark, WPI, Holy Cross, and WSC, while developing contacts at 
Assumption and UMASS Medical School. The goals of this collaboration should be to educate leaders about I) the 
feasibility costs, and benefits of renewable energy procurement, 2) the university's energy choices and potential 
for renewable generation and/or Clean Energy Choice^" participation, and 3) the benefits and need for creating 
a sustainable universityThe Energy Manager can educate these institutions and serve as a resource for them on 
energy issues, thus creating a stronger bond between the City and the Colleges and Universities and supporting 
their symbiotic relationship. 

Media Campaign 

A host of options exist for outreach to the community through media. Some include: 

• An outdoor banner outside City Hall to declare Worcester's education campaign and encourage residents 
to learn more 
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* Anti-idling street signs at major student pick-up areas 

■ Conduct direct outreach through partner organizations' constituents: via email/listserve, mailings, phone 
canvas, door-to-door canvas, and presentations 

* Create and disperse bilingual (Spanish/English) educational brochures and website 

* Media coverage and advertising: print advertisements/ PS As, newspaper coverage, flyer insert in Worcester 
Magazine orTelegram &. Cazette, radio and television shows, news coverage or PSAs 

i Potential billboard space and time donation 

* The City's Energy Task Force Website - http://ci.worcesterma.us and click on the Clean and Creen logo 

Hold an Energy Fair 

This should be a highly informative and fun event that includes many community partners, vendors, and 
representatives. The main focus of the event should be to engage the entire community in learning about the 
City's CHC emission reduction initiative and ways for individuals and businesses to take an active role in helping 
to meet Worcester's CHC reduction goals. The fair would provide information about businesses, professional 
firms, organizations, and individuals offering sustainable energy products and services to Worcester residents and 
businesses and could be held on the City Common. Examples of vendors include green-building contractors, solar 
specialists, architects, energy conservation specialists, energy star representatives, clean energy suppliers, business 
consultants, environmental educators, and many other useful resources. 

Participate in the Annual Earth Day Fair 

Every year the City ofWorcester partners with the Regional Environmental Council to sponsorthe city-wide Earth 
Day clean-ups. The REC also sponsors an Earth Day Fair around the same time. Last year the REC partnered with 
the EcoTarium to put on a larger event. The City should participate in the annual Earth Day fair and distribute in- 
formation about the Climate Action Plan, Worcester's energy goals and actions, and other environmental initiatives, 
such as the mercury take-back campaign, curb-side recycling, and hazardous waste collection. By having a presence 
and distributing brochures at the Earth Day Fair the City can help residents to understand how they can take an 
active role in lowering their own energy emissions output. 

Promote an Employee Take Public Transportation, Bike, or Walk to Work Week 

Once a year some City officials take part in an Elected Officials take public transportation to work day The City 
could expand on this idea to promote a week of taking public transportation, biking, or walking to work. Incentives 
could be offered by department heads for City employees, and the City could also issue a challenge to all businesses 
and employees who work in Worcester 



' Newton Climate Action Plan, February 2005. 
^Amherst Climate Action Plan, September 2005. 
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3.7 Proposed and Completed Emission Reductions 
Compared with Municipal Reduction Target 

It is important to acknowledge that Worcester's emissions and energy use are currently growing, and that calling 
for an actual reduction is a big step. Any of the recommended actions taken will help to slow the growth. The table 
below outlines the major emission reduction measuresand their contribution to reaching the I \% municipal target. 
Waste reduction measures account for the largest portion of greenhouse gas emission reductions, representing a 
reduction of 42.74% - well beyond the target of I 1%. Table 6 outlines the major proposed community reduction 
measures for a total reduction in community greenhouse gas emissions of 1 .92%. 



Municipal Measures applied toward 
municipal target 


%of 
emissions 
reduced** 


Cost 

Savings 

($/yr) 


eCO^ 

Reductions 
(tons/yr) 


Renewable Energy 
Used (kWh) 


Building Upgrades completed since 2002 


0.14% 


$99,822 


285 




Pearl/Elm Garage Lighting Upgrade 


0.04% 


$31,387 


89 




Upgrade 200 Exit Signs 


0.01%. 


$7,972 


23 




Energy Efficiency Total 


0.20%^ 


$I3%I8I 


397 




Solar Electricity @Voc School 


0.00%^ 


$390 


1 


3.000 


Hydro-Power @ Water Filtration 


0.14%^ 


$63,072 


292 


788.400 


Solar Hot Water @Water Filtration 


0.00%^ 


$ 1 .456 


7 


1 8. 1 94 


Solar Heat @ UBWPAD 


0.00%^ 


$321 


1 




WindTurbine @ new North High 


0.07%^ 


$52,000 


148 


400.000 


Solar Hot Water @ Schools 


0.00%^ 


$2,365 


7 


1 8. 1 94 


Solar Heat @ Schools 


0.00%^ 


$341 


1 




$25,000 REC Purchase 


0.15%^ 


- 


309 


833.000 


Renewable Energy Total 


0J0% 


$119,945 


610 


2,060J88 (3.39% of 
municipal kWh consumption)'^- 


Increased Fuel Efficiency 


0.11%^ 


$36,738 


224 




B-20 Pilot 


0.00%^ 





4 




Enable 5 minute shut-off 


0J3% 


$130,151 


671 




Transportation / Vehicle Fleet Total 


0.45%^ 


$f 66,889 


899 




Recycle at Schools 


7.35%^ 


$152,376 


14.813 




Increase Curb side Recycling 


15.09%^ 


$3 1 2.776 


30.407 




Methane Capture 


20.30%^ 


$ 1 .364. 1 84 


40.908 


27.283.680 


Waste and Recycling 


42.74%^ 


$465, f 52 


86,128 


27,283,680 












TOTAL 


43.69%^ 


$891,167 


88,034 


29,344,468 (48,26% of 

municipal l<Wh consumption) 


* Municipal electricity consumption of 60,799,392 kWh/year Table 5. Contribution of Municipal Reduction Measures 
** 1 1 % of annual municipal emissions equals 20 1 ,538 tons/yr ^° ^^""^^'""S ^^^ Municpai Target 
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Community Measures applied 
toward community target 


% of emissions 
reduced* 


Cost 

Savings 

($/yr) 


eCO^ 

Reductions 
(tons/yr) 


Change A Light 


. 1 2% 


$ 1 ,042,376 


2,424 


Energy Efficiency Total 


.12% 


$ f ,042,376 


2,424 


Clean Energy Choice 


.82% 


$324,124 


1 6,455 


Renewable Energy Total 


.82% 


$324,124 


16,455 


426 people tal<e public transport, bike, or 
walk to work 


. 1 2% 


$531,316 


2,369 


426 people telecommute one day per week 


.02% 


$ 1 02,249 


456 


Increase Carpooling 


.24% 


$ 1 ,064,329 


4,742 


Transportation / Vehicle Fleet Total 


38% 


$ 1,697,894 


7,567 


Encourage large complex recycling 


.60% 


Unknown 


1 2,048 


Waste and Recycling 


.60% 




12,048 










TOTAL 


1.92% 


$3,064,394 


38,494 



^Community GHG emissions of 2,209,1 85-201 ,538 (municipal emissions) — 2,007,647 tons/year 
Table 6. Contribution of Community Reduction MeasuresTo Reaching the CommunityTarget 



Worcester's commitment to environmental and social progress will continue beyond the municipal 2010 \\% 
target, as will the efforts of the Energy Task Force and the City to provide a healthier safer and more responsible 
energy future for the entire community 
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Section Four: Implementation and Monitoring 



The Energy Task Force has played a central role in the development of this document.The process of creating it has 
demonstrated how individuals from various sectors of the community and municipal departments can effectively 
come together and organize around a clear and common goal. This same spirit of dedication and commitment will 
be required for the next phases of continued development, implementation, monitoring, evaluation, and problem- 
solving. 

The ETF should evolve into an advisory committee and remain the central body to oversee and advance 
the strategies outlined in the Climate Action Plan. It is proposed that membership of this group expand to include 
more members of the business community and local Universities/Colleges operations. As previously mentioned, 
the success of this Plan will require participation from all sectors of the community at large, including the residents 
ofWorcesterThe ETF recommends including at least the following representatives: 

• Five from different municipal departments; 

• One each from Assumption College, Clark University Holy Cross, Worcester Polytech Institute, Worces- 
ter State College; 

• One each from National Crid and NSTAR and WRTA; 

• Three from the residential population and community groups; 

• Two from the local business community 

The Energy Manager (EEM) should continue to facilitate the meetings and work of the Energy Task Force. Without 
a full-time EEM the task force will lose its momentum and guidance, and emission reduction measures may not be 
implemented properly may lack funding, or may not be implemented at all. 

4.1 Implementation Strategy 

The Energy Task Force should meet on a bi-monthly basis to support continued development, implementa- 
tion, evaluation and progress towards the goals in the Climate Action Plan, with subcommittees meeting as 
needed. In addition to the three current sub-committees on transportation, energy efficiency and renew- 
able energy, sub-committees may be formed to support outreach and education, funding, data collection, 
solid waste, and green space. Individual members can be assigned coordinating roles depending upon the 
relevance of the strategy to the particular sector that member represents. Members of the community 
at large will be engaged in the implementation of the individual measures through the outreach methods 
detailed in Section 3.5 Outreach and Education. 

Updates on individual and sub-committee efforts at regular Energy Task Force meetings will serve 
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to ensure that development and implementation continues to move forward. As the Climate Action Plan is 
a living document, additional strategies and measures can be created and incorporated into the plan on an 
annual basis. 

4.1.1 Environmental Justice Considerations 

Opportunities to counter climate change in the community abound. There is a range of choices in the ac- 
tions to be taken, and some may have different impacts on different social groups. To ensure equity and to 
sustain community support for the actions, it is important to give attention to the possibility of unintended 
effects. Forexample,energy efficiency upgrades in a building may involve initial costs that are recouped over 
time. Lower-income households may not be able to afford the initial investment. 

To protect against inequitable outcomes, the implementation process should be inclusive and pro- 
vide for genuine dialogue. Representatives from organizations serving low-income populations should be 
involved with the Energy Task Force and, whenever possible, the public should be able to comment on resi- 
dential energy outreach and suggestions. Reaching out to a wide segment of the community and conducting 
the process openly will foster better ideas, greater commitment, and more effective action. For example, 
identifying obstacles that low-income households face in implementing energy efficiency measures can and 
should lead to solutions. 

4.2 Monitoring Strategy 

The Climate Action Plan can be reviewed on an annual basis in the form of an annual Progress Report and 
Work plan.This report should include updates on existing measures, successes from the past year obstacles, 
and goals for the coming year Emphasis should be placed on identifying the specific funding and support 
needs of City departments and Worcester community members in order to achieve emission reduction 
goals in the coming year Reports on specific measures and an overall forecast as to how the reduction 
target is being met should be produced utilizing the ICLEI software and included in the annual revision. 

As individual goals and measures are met, the Energy Task Force can assist members ofthe Worces- 
ter community and City staff in: 

• Assessing which measure(s) will be acted upon next; 

• Evaluating progress and developing new municipal and community reduction targets and goals; 

• Assessing what resources and support are needed to support members ofthe community and 
City staff in implementing Plan goals; 

• Assisting in efforts to obtain needed resources and support; 

• Enlisting citizen support for implementing Plan goals. 
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4.3 Sources of Funding 

Given that some financial investments are necessary to implementing the Climate Action Plan, efforts 
should be made by members of the ETFto locate and pursue funding sources or to recruit and support a 
team of volunteers to help in this work. For a list of potential funding opportunities see Appendix F. 



4.4 Ongoing Data Collection 

To sustain energy reduction and climate change mitigation efforts, a program is needed to monitor trends 
in community-wide and municipal GHG emissions in the areas of energy, transportation, and waste. It is 
relatively easy to collect some community-wide and municipal data on an annual basis. The following data 
could be collected: 
Total Community Data Collection 



Sector 


Parameter (suggested units) 


Source 


Residential 


Natural Gas (therms) 


NSTAR 


Residential 


Light Fuel Oil (gallons) 


Census; EIA (Energy Information Asc.) 


Residential 


Electricity (kWh) 


National Grid 


Residential 


# of Households 


Census 


Residential 


City Population 


Census 


Commercial/Industrial 


Natural Gas (therms) 


NSTAR 


Commercial/Industrial 


Light Fuel Oil (gallons) 


EIA 


Commercial/Industrial 


Electricity (kWh) 


National Grid 


Commercial/Industrial 


# of Employees 


Census 


Commercial/Industrial 


# of Establishments 




Commercial/Industrial 


Area of floor space (sq.ft.) 




Municipal 


Natural Gas (therms) 


Select Energy; UBWPAD;Water 
Filtration;Airport 


Municipal 


Light Fuel Oil (gallons) 


Peterson 011=^==^=; UBWPAD;Water 
Filtration;Airport 


Municipal 


Electricity (kWh) 


Select Energy; National Grid; UBW- 
PAD;Water Filtration;Airport 


Municipal 


# of Employees 


Census 


Transportation 


Personal Vehicles (VMT) 


CMRPC;Mass Highway 


Transportation 


Bus-WRTA(VMT) 


WRTA 


Transportation 


Rail - MBTA (VMT) 


MBTA 


Waste 


Trash (tons) 


DPW;Wheelabrator; Schools 


Waste 


Compost (cubic yds. or tons) 


DPW 


Waste 


Recycling (tons) 


DPW 



**Data may need to be collected from both Peterson Oil and Dennis K. Burke 
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Municipal Operations Data Collection 


Sector 


Department 


Parameter (suggested units) 


Source 


Buildings 


Schools 


Natural Gas (therms) 


Select Energy 


Buildings 


Schools 


Light Fuel Oil (gallons) 


School Dept. 


Buildings 


Schools 


Electricity (kWh) 


Select Energy 


Buildings 


City Hall 


Natural Gas (therms) 


Select Energy 


Buildings 


City Hall 


Light Fuel Oil (gallons) 


DPW 


Buildings 


City Hall 


Electricity (kWh) 


Select Energy 


Buildings 


Sewage Treatment 


Natural Gas (therms) 


UBWPAD 


Buildings 


Sewage Treatment 


Light Fuel Oil (gallons) 


UBWPAD 


Buildings 


Sewage Treatment 


Electricity (kWh) 


UBWPAD 


Buildings 


Water Filtration 


Natural Gas (therms) 


Director WF plant 


Buildings 


Water Filtration 


Light Fuel Oil (gallons) 


Director WF plant 


Buildings 


Water Filtration 


Electricity (kWh) 


Director WF plant 


Buildings 


Fire 


Natural Gas (therms) 


Select Energy 


Buildings 


Fire 


Light Fuel Oil (gallons) 


Fire Dept. 


Buildings 


Fire 


Electricity (kWh) 


Select Energy 


Buildings 


Police 


Natural Gas (therms) 


Select Energy 


Buildings 


Police 


Light Fuel Oil (gallons) 


Police Dept. 


Buildings 


Police 


Electricity (kWh) 


Select Energy 


Buildings 


Airport 


Natural Gas (therms) 


Airport 


Buildings 


Airport 


Light Fuel Oil (gallons) 


Airport 


Buildings 


Airport 


Electricity (kWh) 


Airport 


Buildings 


Other Buildings 


Natural Gas (therms) 


Select Energy 


Buildings 


Other Buildings 


Light Fuel Oil (gallons) 


Purchasing Dept. 


Buildings 


Other Buildings 


Electricity (kWh) 


Select Energy 


Transportation 


Parks Dept. (Hope Cm.) 


Diesel fuel (gallons) 


DPW /Parks /Hope Cm. 


Transportation 


Parks Dept. (Hope Cm.) 


Gasoline (gallons) 


DPW /Parks /Hope Cm. 


Transportation 


DPW 


Diesel fuel (gallons) 


DPW 


Transportation 


DPW 


Gasoline (gallons) 


DPW 


Transportation 


Police 


Diesel fuel (gallons) 


Police 


Transportation 


Police 


Gasoline (gallons) 


Police 


Transportation 


Fire 


Diesel fuel (gallons) 


Fire 


Transportation 


Fire 


Gasoline (gallons) 


Fire 


Transportation 


Airport 


Diesel fuel (gallons) 


Airport 


Transportation 


Airport 


Gasoline (gallons) 


Airport 


Transportation 


School Buses 


Diesel fuel 


Durham Bus*** 


Transportation 


Sewage Treatment 


Diesel fuel (gallons) 


UBWPAD 


Transportation 


Sewage Treatment 


Gasoline (gallons) 


UBWPAD 


Lighting 


TrafRc Lights 


Electricity (kWh) 


Select Energy / DPW 


Lighting 


Street Lights 


Electricity (kWh) 


National Grid / DPW 


Lighting 


Recreational Lights 


Electricity (kWh) 


Select Energy / DPW 
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*** Durham Bus Company owns and operates the buses for Worcester Public Schools (WPS). Another company, 
First Student, also provides vehicles for WPS; they provide mostly vans. 

Dennis K. Burke = Municipal Gasoline and Diesel Provider 

DPW = Department of Public Works and Parks 

Hope Cm. = Hope Cemetery - a division of Parks 

Parks = Division of DPW, formerly the Parks Department 

Peterson Oil = Municipal Oil, Casoline and Diesel Provider 

National Crid = Electric Company 

NSTAR = Natural Cas Company 

Select Energy* = Municipal electricity and natural gas provider (along with National Crid and NSTAR) 

^Beginning July 1 , 2006, Hess Corporation became the electricity and natural gas provider 
UBWPAD = Upper Blackstone Water Pollution Abatement District, Sewage Treatment Plant 

While this chart lists only the major building categories, other buildings may also be separated out 
- such as individual schools, fire stations, the library and individual office buildings. It is important to also col- 
lect cost data when collecting energy consumption data. The two are almost always available together and 
both are important to the analysis of reduction measures. 

It is best to collect data directly from the individual department heads ofthe following departments: 
Airport, DPW, Parks, Fire, Police, Schools, Water Filtration, as well as the regional sewage treatment plant. 
The accounts payable offices often keep this detailed data on record and can send it with relative ease and 
promptness. For a departmental organization chart, see Appendix H. 

Listed below are some ofthe contacts at the data sources shown in the above two data collection charts. 



Airport 

Phil Brodeur 

Worcester Regional Airport 

508 799 I 350 

BrodeurPOci.worcesterma.us 



Water Filtration 

Bob Hoyt 

Director ofWater Filtration 

hoytr@ci.worcesterma.us 



DPW 

Bob Fiore 

508 799 1430 
fiorer@ci.worcesterma.us 



Select Energy 


UBWPAD 


WRTA 


Tom Flaherty 


Tom Walsh 


John Carney 


Regional Account Executive 




Ceneral Manager 


800 789 2213x353 


508 755 1286 


508 756 8324 x3002 


flahet@selectenergy.com 


tkwalsh@ubwpad.com 


jcarney@therta.com 
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School Department 

Jeff Lassey 
Director of Facilities 
508 799 3151 
lasseyj@worc.kl 2.ma.us 

125 



Parks Hope Cemetery Police Fire 

Tim Boucher Donna M. Berrios Gary Gemme Joanne Murphy-Smith 

Physical Plant Director Business Administrator Ghief Accounts Payable 

(508) 799- 1 297 508 799 8600 508 799 I 83 I 

bouchert@ci.worcesterma.us berriosd@ci.worcesterma.us murphy-smith@ci.worcesterma.us 

To get more detailed city of Worcester community data, the consumption of electricity natural gas, 
light fuel oil, gasoline, diesel, and other emission sources (if applicable) should also be collected from hospi- 
tals, universities and colleges, other large buildings (if applicable) such as commercial or industrial buildings, 
and businesses. This data could be collected with a voluntary reporting system administered through the 
Gity's website. Other important data to collect includes the number of households and businesses taking 
advantage of the energy audits offered by NSTAR (natural gas company) and National Grid (electric com- 
pany). This data is available from the respective utility companies. 

The methane emissions from the sewage treatment plant are not included in the original GHG 
emissions inventory completed in 2004. Other revisions can be made to the original 2004 inventory to 
make it more detailed and accurate. Suggestions for future data collection include: 

• Gather more detailed commercial and residential oil data. 

• Gather more detailed data on municipal trash generation, particularly in offices that are not in 
municipally owned buildings and thus not serviced by the Gity's trash and recycling collector 

• Obtain specific emissions data from Wheelabrator Incinerator to derive more accurate emis- 
sion factors. 

• Gather recycling data for the commercial and industrial sectors. 

• Look into stationary sources of gasoline and diesel use.There are a wide variety of industrial ap- 
plications of both gasoline and diesel internal combustion (IG) engines such as aerial lifts, fork lifts, 
mobile refrigeration units, generators, pumps, industrial sweepers/scrubbers, material handling 
equipment (such as conveyors), and portable well-drilling equipment (Torrie Smith Associates 
2004, creator of the GAGPS software). This may be a source of emissions in Worcester that is 
not currently accounted for 

In addition, it is important to compile the results of actions taken within the community A reporting 
format could be used based on forms IGLEI has developed for local governments. The Gity could serve as 
a repository for these reports. With this information, the Gity could produce an annual report on trends 
and actions. The report would provide a way for stakeholders to put their actions into context and for the 
community to judge the effectiveness of the effort. 
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Section Five: Conclusions and Next Steps 



Increasing levels of man-made greenhouse gas emissions are contributing to climate change and global warming. 
This presents a need to reduce GHG emissions. Local governments are well-positioned to implement emission 
reduction strategies. The first step to making reductions is to join the Cities for Climate Protection (CCP) cam- 
paign and take an inventory of the CHC emissions in the city. An initial inventory of CHC emissions in 2002 has 
been completed, revealing energy consumption patterns and CHC emission sources. There are many ways that 
Worcester should be able to reduce its CHC emissions, many of them offering co-benefits such as reduced energy 
expenditures, enhanced public image, and a cleaner healthier city 

The effort to stabilize man-made greenhouse gases in the atmosphere will require a long-term commit- 
ment. The emission reduction goals that are currently being set on local, national and international levels are the 
starting point for an unprecedented global effort to lessen the potentially devastating impacts of an environmental 
problem that can affect every person on this planet. Fortunately the human race has a tremendous capacity for 
innovation and adaptation. The Energy Task Force believes, and hopes, that this Climate Action Plan is the beginning 
of one small - but potentially important - demonstration ofthat capacity Much of what happens next, and forthe 
next few years, will depend on the willingness of all the stakeholders to make a commitment to climate protec- 
tion. 

The City of Worcester has begun to take steps to protect itself and its citizens from climate change and 
rising energy prices by passing the Cities for Climate Protection Resolution, creating an Energy Task Force, and, 
most recently becoming a member of ICLEI. The most important next steps for Worcester In- 
clude adopting the Climate Action Plan and municipal reduction target, hiring a full-time 
Energy Manager, Implementing cost-effective emission reduction measures, and creating 
a modern GHG emissions database. Creative ideas and solutions are always welcome. 
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Cities for Climate Protection Resolution: Passed October 2003 
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Clean Energy Resolution: Passed March 2005 



WTIEREAR: 
WMEfEJlAS: 

WHEREAS: 

WHEREAS: 

WHEREAS: 

WHEREA3: 
RESOLVED; 

RESOLVED: 
ResO!^VM>: 
RESOLVED: 

ft^SOlVEDl 



CtTV CyF WOH CKHTFR 

Electricity g,eneraliii>n j^iikIucbs more tuircvifiiil #if j^lTuCiDn Eh^n any iyQ^ev -iiftity^ hujiuLn 
■icHvBt>', and Uve emLs«ij<^hii- claused hy cuJ¥«ni meUlWl* i»f electricity e/eiser-fiiii^ts iri|^?F 
asUimzL attacks, and 'C>o^riti'uSC7 to cMhitr respIfdii.'KfT- iHnciisva, heart dix^m^c and «BiKcr. as 
%ve:i|| iu contribute «iiC}^iiiricBnLl^ Eg» gl'DbAL -w-ari^h^ptji,: and 

Tfifi City of WopceSTcr sEands in (he pnll^ ■i^'Tfi-ii-burnc pollullon Avien pi^wer pliuils, iLndl 
Worcester Couniy had received n. foLILne £f«clK; UjT'O'Xons poltuiiAri fr^m Iluc AmcrJcBn I.uns 
Axsocioiion;. *m\0 

W-DTcexlcLF CTHMuicy tuv 4?rcr ■67,0[}0 uIuJia mv^ children with AfthfiUL,^ ftnd jixthmii AttiLcks ti^s 
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In Ci[y Council 

RcisDluliOiTi adopicd. 



M«f«h 29^ 200^ 



A Z^ap-y, Am«u: 



David J. kuAlhfor^ 
City Clerk 



Inu^diiKad ki City Council hy Mnyor Tlmoihy P. Murray 
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Energy Coordinator Resolution: Passed September 2005 



MICHAEL V □reneN ?^^F 



Cjii- l^ik^-r" 



CITV OF WOftCCBTER 

# 29 A 



TO Tl Hi WORCI£STER CIT V COUNCS L 

COUNCILORS! 

I respccsfuliy recommenii ihc approval of iht ^iRSiched rewluHcm and summarj* to appJy fof 
cb£vcn iKousand cIkI" huodre?J unxH (hirty seven dollars <S]l,S3T.aO) nhdeir ihe Clean tncryy 
Chj^it-^ MiiEchLng tjnuil proeram being adniaiiaf»LC:n?43 by (tw ^fa&sachLJ^tts T^^cllt^a3«3BJ■ 
CollabofaEivc- 

E inli-'jid ifl liitlizc ihese funds lo eoniiticc wiih a pmrt-timt l-ncr£>' crftoftlinactif whu will junalyze 
polenli«r ^JWHls and economic iKncFLti of iffccoitn^raiirtjt Kr^wn.''*; Icitn energy tcchjiolofijcs hi ttcv, 
building and •co-n^iruciion descgns; and capsliil r^habltieaiion projeccii. WiiK ih^sw funds., and 'Ihe 
hiring wf an CKpcrt who Cnon recommended efctn/eJiatri cner|ty allcmalivcs to the chj, [ iniendl in 
scc-k and idcncify r«fi*:il fuel jl^i-miiltv^ flnt-ryiy conHumpiion leclitkilrtgBesi Lhi»i wilt r^ijcc cit>' 
Cysis in iiij ncv'and csisline bujldings, aiid other ciii:rg>- Cdiiservinion pro|rriLms. This is a most 
Ijmely endcavof yiiert ihi SOgj^HSring per unit increases the eity faces Vi^iih ihc prCiji?c(cd higher 
energy costs Ihisi winter. [E will be critical for ihe ciiy ri icfeniify these new c]can and jgfeen 
energy Icchnoloj^ks land ^►wcr nv^niH ttininimplBon if wi: arc (o reduce ftWecMtr's dcmiiind on 
fiissil fut'l -energy tonsumplt-on. Give the ansouiii rtf »!iit?rie> s,jient by the city lor energy 
■cammoditlci small rcdueiioni m ihoj^i: iJitJi^s «J[> o-nntsunl Co subslansiiil cit>widc saviny.s ihai will 
h*: neci*flaair)' lo k^j^p iJie ci!y's budgcl in Tnal^scc. Per the Cily Ciauntiil ryNLhkiU(*n aQk>p(cd March 
29. 2(305. i alfio intend iri tuimc aji iIlI htit ccnTrmUtcc comprised of individiLals wiili a rjnjje uf 
«^l?qrti}w and knowlifd^ge- lo u^ist Jn Ihi; cocrdinAtion or^ha:^ btach stn-irt icnn and lonj^ term. 

I 'wits ke<rpCiiy Council apprised oftbiH initiative and weI] peiric»divrtlty report on our prugnrss tn 
inlroducc greeii/eleaji enei'gy EL-chrnilci^ics mty Ihe city's conatruction and huLlditi^ designsL ynd 
■rehjibilitation und our HL-llbrts lo reduce energy eon^iiui^ptjorv and generate tost* savings ihrQugli 
altcmaEive energy :!4ijurc«$. 

RespecE fully submllled^ 




M=elkiii?l V, O'liSri^ni 
City Managicr 
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MICHAEL V D'ERIEN '^-Jw^ 



C-ITVOF WdtfiSttfi 



I-RCIM: John r. rrAnfhtvldus.lhirTFInanclflJ UfH^r 

DATIl: Stpt^mber lii, 2005 

Htr- MllMuiii: busrtlK I Vc-hnalagi' ( ^*tl tiitttnwu.ti\ c 

Cltfln l'!!nc--rgv ^'hisdcr Maichinf; '(arant-i 
Suiui9a:«ii'y Mdd, K.LMjiUu'Ckpi] 

Tht Mas^LQcliusclEs T-cchnaLugy Park CofpofAliwi. '^ public- inslrunKnt&lity of the- CDmmonwfJilih of 

Chaici^ (CEO Frc^niEr. The MTC will app-!l> RET funds: up 1^ a total aggr''l^|wlc anwunl t^ ill 
Ma&jiajchik&cli!; >ch^iii and iGuns of f U^O.OKK) no mikh a pcnkici of fUf.tcn'teT contnbuEiicin& ia MTC 

aind<'LK giiiyiitcril^ [[uJu l4i ^iUfipli^fN undpT C'l'H , iiiifi will jircTvictc the tif}jVti^ir\c piKliOn iiif the CEC 

rcwniFiun-lty Malch to llw cu^lomer's-cily ar town to be used Tw esligiWc rCTKwubte energy progccEs."" 

TTw ammiril WortenlJijf <?arii!i i* de^mknil upun cbc EtumbirT **r j^artixiiparils whii ijay a preBrtaiiafrt fot 
reiKWiiblc citnr^ Itiircmjih GruvnUpTiein l-^ncrgy CTiOKC, WortesJICT Ivis been flllnc;it«iit Enatch fwnds in 
Ihe amount of SI li;S3^.6S for clei^ energy premiums, paid by Wc^^cestcr resideiits -and orgonlzatiocis from 
Qicii^l^i' l» 30O4 ilhfau|!:h Jumie \Q, ICHti. The f^gey will aL^ibimulaEi!' addiiional amouriL-^ each qiiairlcr laind 
CJin submi! an »pplsc-3(lttfl SV ibpSt smounls fis Soon ^i^ Ibqy ^irc u^wnriEcd apprnRiinaCely 1^4] days aflcr 

i^ach calendar quanef cndj.. Bt^ausc alrrwsl SI2.O0<|i vvas gencmlcd m ^ ^-mcinlLn p«r1o>d. and [LSbumiing 
the p^rrbcipanoft remam^ ihe ^hkr wii^ perhaps addiEicf^l parltcipanis, the City could CKpecE to cam 

beiwecm JJ .WW and S^.OOO CMh t^uiarief , 

TluoiigU ilie Clean Enerjgy Prdgfam, "Wotrce-ilef iis clagiblc lo submll an aj^ntication for the MTT fundi that 
Huppwrl clpgiWe pTijjptl> intlwdBRK rwnvwabk'i.'letlntily gcrH.TttUni5 cuvipnumE, clean, iniaiiy cdutitiiynjil 
malcriaEE and activilics [e.g.. IniF cenEail enabling slmrfcnrs (o vhsm TenewaWe ^n^r^jy mEcvtirhJ inp?.)- 
buiklifijj aiiiilysU land imiirnjvc-n'iatK iiii:1uJing an en-crgy n>odclinig study. doiUi acquisition Dqunpmenl for el 

tisuand funding from Einolhrr renewable rnergy Irusli. 'Ilicrc ts no dieiidiine fvr 3he appSif^licm. 

Tll<! Ciiy vif Wfwcer«e?r i^ inc^m^iccl in aji|il;^in£: f<^e funds, m froltaboraiion with (lie R.cgiona;l 
Environmcnlal C^ouncil (REC), lo eon^wl wUh an Bnwgy Co^rJiTmlsr whs wdl ccmduct asMrjiimcnts of 
■ciirren) cleanrgreen ewnrgy proiMBs. ddermine ftiHire ciean''gri?cn energy pnoKram>, and L'^pantt ih*; City's 
^ETk cnci-^' cfTciru ilviiujjli partTicrshii^ ^i^ oollaboraiivc ini1iatbvc;s. TlirfHigh LHi»« situdies^ the ^^n%~ 
Cime iini^Tiy Cwinjiipsicw will c^iduaiE ihc Clij's. jiuitrtiial t*isi iAVtfigg felatinfl lo altefnacbve energy 
choices, 

OFFICE OF rtiC-CIT'V WWAEfll. CITV MML. W0H&E5TCP. M*55ACMy5tTtTS »!»* I ll'l"! 

TELCPWJHE [-MIMBB-II^B FAX |»Bi rp»-i3» 
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A ftlvSOLL I lOr^ TO Fll.li AMD ACCEP^f A MASSACHUSETTS TECHNOLOGY 

COLLABQRATJVE CLEAN ENERGY CHOICE MATCHING GRANT THROUGH 

THE MASSACHUSETTS RENEWABLE ENERGY TRUST 



WHEREAS: 



WHEREAS: 



WHEREAS: 



WHEREAS: 



WHEREAS^ 



The MassAchuiwHtiJ T<;^hny[ogy CoHaborMivc (MTC) has awariJecJ funds 
under the Clesr FncTuy Chpicc Program (CHC)' ic MasssiCbufifits cities 
and lo-wns malchinga pcjrlkin yftuMy^miir cynlributiunti Lu MTCiiiid/or 
payments m^de to supplier^ under ihe C£C CoinmLinily Match; and 

The MTC will provide ihc ap|ilieabk pDnian of the CEC Coniiritiiiily 
Match lo ihe cjstofner's cit> or town tQ be used for eligible rcnewabk 
energy projects: and 

Worcester has been awarded S I I ,S36.6S- - the match for clean energy 
piiemlijm& paid by Wot^ ester re&iderkls and arganizalions from October 1, 
3004 Ihr^ugh June 30, 2005; and 

The City will accumulate additioiial amounts each <quan€r, and [here are 
no applitalion deadlines; and 

The rity of Worcesler ititetids to submilan applicalion to contract w!lh an 
"Energy Coon3inator"to conduct an assesstnfinlorcijnent Cily clean 
cticrsy practices aiid projects, review potential clean energy projects, and 
develop partnerships to expand the Ciiy'^s clean energy initiatives; 



NOW, THEREFORE BE [T: 

L That IhtCily Manager be and is hereby sylhori^cd to file yjiJ accepts iiranl application with 
ihc MassachuseUs Tcehnology Collaborative; 

2. That the Cily Manager be and \s hereby aulhorz^ lo file inrormation! as required by the 
Massachusetts Techno lo^ Co] labor^lLvc; 

3. That the City Manager be and i& hereby authorized to accept grant fiind^ and cKceute 
cotni^ct£, and any anii^ndnitnits [hereto, in order to carry out the terms, purposes and 
conditions -nf the Massachusetts Technology Collaborative; 

4. That tln2 City Maiiagerbe and j& hereby authorized to take &uch other actions as arc necessary 
to carry out the tenras, puiposcs, and conditions of ihe i^ranl administered by the 
Massachusetts Technology Collabor^lLve; 

5- That this rt^lution shall take eflbct upon passage. 
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Municipal Energy & Resource Efficiency Policy: Proposed 

I. PURPOSE 

A. To inform all City employees of the need to use energy and other resources efficiently in order to minimize 
the cost of City operations to City tax payers and to protect and preserve the natural environment and 
quality of life in V\forcester. 

II. POLICY 

A. It is the policy of this the City of V\forcester to continually improve the efficient use of all energy and 
other resources in order to insure a future with a secure and sustainable energy supply, and to apply a 
concerted effort toward achieving the highest possible level of energy efficiency and sustainability in all 
facilities and operations. 

III. RESPONSIBILITIES 

A. The Energy Manager shall monitor the overall energy usage for the City, including 
maintaining an inventory of energy use, answering questions of citizens related to 
energy conservation. 

B. All department heads will be responsible for energy efficiency programs in their departments and 
agencies in accordance with these guidelines and any other possible means of increasing the level of 
efficiency with which energy and other resources are used. 

C. All Boards, Commissions, Committees, and other organizations that utilize any municipal building for 
meetings, events, and the like are also responsible for adherence to this policy. 

D. With the exceptionof a verbal warning[s], no department head, employee, commission or board member 
of the City of Worcester shall be subject to termination or any disciplinary action for his/her violation 
of this policy. Nor shall any verbal warning[s] given to a department head, employee, commission or 
board member of the City of Worcester be used or considered as part of any performance, salary or 
promotional review. 






IV. GENERAL 

A. Lighting 

1. Except for security lighting in off-hours, all lights shall be turned off in unoccupied rooms. Normal office 
building hours for employees at City Hall are 8:30 AM to 5:00 PM Monday through Friday. V\forkers who 
use offices outside of normal hours should minimize use of overhead lights and will be responsible for 
turning off all lights when they leave the building. 

2. Planned lighting maintenance will be performed including regular cleaning and timely lamp replacement. 
Group relamping will be implemented whereverfeasible and all lighting will be replaced with an ENERGY 
STAR approved product. 

3. Where applicable, new perimeter lighting on all City buildings will incorporate daylighting techniques. 
Changes to current lighting will be made, where feasible. 

4. Where applicable, maximum use of automatic timers or other electronic means will be used to control 
usage of electrical current during occupied and unoccupied periods. 

5. Lighting levels in buildings, public parking garages, on surface parking lots, and in outdoor areas will be 
kept as close as feasible to the acceptable minimum standards set by the Illuminating Engineers Society 
(lES). 

B. Office Equipment 

1. To the extent possible, and in compliance with procurement regulations, all new office equipment 
purchased shall be ENERGY STAR compliant. All new equipment purchased by the City of Worcester 
must be specified to vendor to arrive with ENERGY STAR features enabled. 

2. All items of office equipment that have ENERGYSTAR features shall have them enabled. These features 
shall not be disabled by anyone without first receiving joint approval from the Energy Manager and the 
Mayor. 

3. All printers, copiers, fax machines, scanners, and personal computers shall be turned off outside of 
normal working hours. (The exception to this may be fax machines when fax transmittals are routinely 
received, or expected to be received, outside normal working hours and the primary server for the 
network.) 

4. Copiers and printers shall be used to make double sided copies whenever feasible. 






5. Use of copiers to make mass production (greater than 499) of copies should be restricted between the 
hours of noon and 3:00 PM, as this is peak power consumption time. 

6. All personal computer monitors shall be set for the "sleep" mode after fifteen minutes of non-operation 
(or the time period in which a screen saver would otherwise be activated). "Sleep" mode reduces power 
to the monitor without shutting down the PC, and is to be used as an energy saving alternative to screen 
savers. Monitors that do not have the "sleep" mode can be manually turned off when not in use. An 
exception will be made in the case of older monitors that do not have the "sleep" mode feature. 

7. Screen savers on personal computers shall be disabled so that they do not interfere with the "sleep" 
mode feature. An exception will be made in the case of older monitors that do not have the "sleep" mode 
feature. 

8. All personal computer monitors that are not ENERGY STAR compliant shall be turned off during periods 
of inactivity of thirty minutes or more. This does not require that the PC be turned off. 

9. Each work area will have an individual assigned the responsibility of ensuring that copiers, printer, fax 
machines, scanners, computers and room lights are turned off at the end of each workday. 

C. Heating and Air Conditioning 

1. Windows above a heating or cooling unit should be closed when that heating or cooling unit below it is 
operating. This applies to all City owned buildings. 

2. Where applicable, the City will maximize the use of an Energy Management System (EMS) to reduce 
energy consumption by scheduling shut down of appropriate HVAC equipment serving spaces during 
unoccupied periods. 

3. Thermostats will be adjusted to maintain the best possible comfort level for all employees. It should not 
be necessary for employees to operate space heaters during the summer months while air conditioning 
is operating. Likewise, winter heating temperatures should be maintained at a level that is comfortable 
for most employees. Every measure will be taken to avoid over-heating or over-cooling a municipal 
building. 

4. Buildings will be maintained in an acceptable range or operative temperature and relative humidity 
based on ASHRAE Standard 55-1992, or the most recent version of the standard. 






D. Water 

1. V\feter saving devices will be installed in all rest rooms and kitchens as upgrades occur. 

2. Hot and cold water faucets will be replaced with spring loaded fixtures as upgrades occur. 

3. Thermostats will be reduced on hot water heaters to lower temperature from 1 50 to 110 (not applicable 
to cafeteria or medical uses). 

4. Where feasible, water level of commodes will be adjusted in rest rooms to reduce water usage. 

5. Landscaping changes will incorporate consideration of water requirements in order to minimize the 
need for watering of lawns and planted areas. Xeriscaping practices will be utilized wherever practical 
or appropriate. 

6. Whenever possible, landscaping will incorporate water-efficient, native or adapted, climate tolerant 
plantings; high efficiency irrigation technologies including micro irrigation, moisture sensors, or weather 
date-based controllers. Consideration will be given to using captured rainwater, gray water, or on-site 
treated water to feed irrigation systems. 

E. Employee Suggestion Program 

1. In recognizing that each employee is knowledgeable about his or her particular job and is in the best 

position to make valuable suggestions toward our objective of energy efficiency, employee suggestions 
concerning energy conservation will be welcome and given serious consideration. 






Municipal Green Building Policy: Proposed 



It is the intent of the City to reduce the life-cycle operating costs and increase the energy efficiency of municipal 
buildings, by adopting the goal that all construction of new municipal buildings and major renovations and additions 
to existing municipal buildings will exceed the provisions of Massachusetts State Building Code. 

Municipal building projects will seek to meet or exceed the goal of a Silver Certification based on the most current 
criteria of the Leadership in Energy and Environmental Design (LEED) Creen Building Rating System promulgated 
by the United States Creen Building Council, or a comparable scoring system. 

Contract agreements for architectural design services for the construction, major renovation, or additions to its 
municipal buildings shall include the requirement for the design goal of the project with a minimum of LEED 
Silver Certification, or equivalent level in a comparable building scoring system, unless the DPW &. R Architectural 
Services Division first makes a finding and reports to the City Manager that such certification is not in keeping with 
the use or purpose of the building or is otherwise inappropriate. 

Contract documents for the public bidding of municipal building projects shall include requirements for the goal of 
LEED Silver Certification or greater or equivalent, unless the requirement is not required by the finding and report 
to the City Manager 






Anti-Idling Policy: Proposed 

The City recognizes idling as an unnecessary waste of money and fuel and a senseless contributor to air pollutants 
and greenhouse gases in the atmosphere.A gasoline vehicle idling fortwo hours burns two gallons of gas and emits 
approximately 44 pounds of eCO^ into the atmosphere.A diesel vehicle idling fortwo hours burns approximately 
1 .8 gallons of fuel and emits 38 pounds of eCO^ into the atmosphere^°. In addition to emissions, an idling vehicle 
effect engine life. A diesel vehicle that idles for one hour a day is equivalent in engine wear to driving 64,000 miles 
and using over 500 gallons of fuel annually This creates significant maintenance and fuel costs for the City^' 

The Commonwealth of Massachusetts has mandated a 5-minute maximum idling time for vehicles.^^The City of 
Worcester will consider establishing an Idling Enforcement Program for municipal operations, which will enforce the 
5-minute idling time prescribed by the State regulations. The primary method of enforcement will be through an 
educational program as well as through incentives. The City can provide incentives in the form of public recognition 
for City employees who obey the idling policies of the State and City government. 

20 International Council for Local Environmental Initiatives, Green Fleets, from www.greenfleets.org 

21 American Trucking Association. 1989. Document #1419 "Diesel Idling," February 2, from www.greentruck.com/air_emissions/1419.html. 

22 Massachusetts General Law, Chapter 90, Section 16A, from www.state.ma.us/legis/laws/mgl/90-16A.htm 






Fuel Efficient Vehicle Purchasing Policy: Proposed 

1 . In meeting operational needs, City staff shall considerenergy consumption, emissions, and waste generation 
as part of their decision making process in the management of fleet assets. Saving fuel means saving money 
Judicious maintenance and recycling resources add value by extending fleet life and reducing adverse 
environmental effects. 

2. All positions requiring a vehicle shall be evaluated as to the required class size necessary to conduct the 
job. All new vehicle purchases must be the most fuel-efficient vehicle in the class required for the job 
provided it is not cost prohibitive or that it will result in the purchase of a vehicle that has been proven to 
be unacceptable based on other criteria such as performance and ability to serve in the role selected. 

3. City staff shall make every possible effort to ensure that the City's fleet assets are selected, acquired, and 
utilized in a manner that provides for the best possible support of City operations through environmentally 
responsible Fleet Management.This includes assessing operational needs to minimize fleet size and planning 
vehicle and equipment use to maximize efficiency and minimize mileage driven. 

4. The City will reinforce vehicle and operator awareness to reduce idling time and to adopt conservative 
driving habits such as gradual acceleration and strict adherence to speed limits. 

5. City vehicles shall not be left idling when parked or standing. All areas around school entrances have been 
designated as Idle Free Zones. No vehicle. City owned or otherwise, may idle in these areas, in accordance 
with the City's Anti-Idling Policy 

6. City vehicle warm-up periods shall be kept to a minimum. 

7. Preventative maintenance shall be performed as scheduled and on time to ensure optimal vehicle 
operation. 

8. Vehicles will be inspected regularly and prior to extended use to ensure correct tire pressure, oil and 
coolant levels, and to identify possible signs of other fluid leaks. 

9. The use of alternative fueled vehicles will be considered whenever cost effective, operationally feasible, and 
when the use of such vehicles results in reduced energy use and emissions of pollutants and greenhouse 
gases. 

10. The City will purchase ecological products such as coolants and re-refined oils where available and cost 
effective. 

I I. The City will dispose of hazardous materials such as waste oil, lubricants, antifreeze, and batteries safely 
through environmentally responsible practices and in accordance with all applicable state and federal 
regulations. 






Environmentally Preferable Purchasing Policy: Existing 

IMPORTANT NOTICE TO BIDDERS 
City of Worcester Environmentally Preferable Purchasing Policy 

The purchase and use of products and services can have a profound impact on the environment. The City of 
Worcester recognizes the positive impact that it can make on the environment through the purchasing decisions 
that it makes. It is the intent of the City of Worcester to integrate environmental considerations into every aspect 
of acquisition. Although the environment may not be the core of our professional mission, the integration of these 
factors will result in economic, health, and environmental gains that will further our goals. 

Overall Statement of Policy 

The City will seek to reduce the environmental damages associated with purchases by increasing acquisition 
of environmentally preferable products and services to the extent feasible, consistent with price, performance, 
availability and safety considerations. 

Environmental factors will betaken into account as early as possible in the acquisition-planning and decision- 
making process. 

Responsibility for environmentally preferable purchasing will be shared among the program, acquisition, and 
procurement personnel. 

Definitions 

"Recycled Material" means material and by-products which have been recovered or diverted from solid waste 
forthe purposeofrecycling.lt does not include those materials and by-products generated from, and commonly 
reused within, an original manufacturing process. 

"Post-Consumer Recycled Material" means material and by-products which have served their intended end-use 
by a consumer and have been recovered or diverted from solid waste. It does not include those materials and 
by-products generated from, and commonly reused within, an original manufacturing process. 

"Environmentally preferable products" means products that have a lesser or reduced effect on human 
health and the environment when compared with competing products that serve the same purpose. 






Policy Statement 

Bidders able to supply products containing recycled materials or environmentally preferable products 
which meet performance requirements are encouraged to offer them in bids and proposals. To this 
extent, the City reserves the right to award under the following circumstances: 

• When the bidder submits an offer to supply an environmentally preferable product or recycled 
material. 

• When the bidder documents the offer of environmentally preferable products or recycled 
materials. 

• An environmentally preferred product or recycled material may be considered best value even when 
the price is greater than that of a non-environmentally preferred product or service by an amount not 
to exceed ten percent. 






Appendix B: Resources 



The following list of resources is just a few of the many organizations that administer programs and services for 
individuals, businesses, and institutions both in the city of Worcester and statewide seeking to lower their green- 
house gas emissions. This is not an exhaustive list and the list of resources continues to grow as sustainable devel- 
opment becomes a growing local, regional, national, and international priority We encourage every reader who 
wants to learn more about how to lower their impact on earth's resource they can explore these organizations 
more fully 

The Center for Ecological Technology (CET) is a non-profit (50 1 c3) organization that demonstrates 
and promotes practical, affordable solutions to the environmental challenges encountered in our daily activities. 
CET's mission is "to research, develop, demonstrate and promote those technologies which have the least dis- 
ruptive impact on the natural ecology of the Earth." From offices in Pittsfield, Northampton and Springfield, CET 
finds sustainable solutions to complex issues in order to benefit our environment, health, economy and commu- 
nity Website: www.cetonline.org 

Clean Alr-Cool Planet (CA-CP) creates partnerships in the Northeast to implement solutions to climate 
change and build constituencies for effective climate policies and actions. They partner with campuses, communi- 
ties, and companies throughout the Northeast to help reduce their carbon emissions; help their partners, their 
constituents, and other regional opinion leaders and stakeholders understand the impacts of global warming 
and its best available solutions, through comprehensive outreach efforts celebrating commitment, innovation and 
success in climate action; showcase practical climate solutions that demonstrate the economic opportunities and 
environmental benefits associated with early actions on climate change; advocate the implementation of effective 
policy solutions aimed at reducing greenhouse gas emissions at the state and regional levels; and work to build 
support forthe implementation and strengthening of the New England Governors and Eastern Canadian Pre- 
miers' regional Climate Change Action Plan. Website: www.cleanair-coolplanet.org 

Clean Water Action (CWA) / Clean Water Fund (CWF) is a national 50 1 (c)3 nonprofit environ- 
mental organization that brings diverse communities together to work for changes that improve our lives, pro- 
moting sensible solutions for people and the environment. CWF is a leader in energy education and mobilization 
in New England, coordinating the "Northeast Clean Power Campaign" that has won commitments region-wide 
to reduce pollution from the oldest and most polluting coal- and oil-fired power plants. CWF is also a founding 
member of the New England Climate Campaign and helped lead the "20% by 20 1 Campaign" in both multiple 
cities in Connecticut and in Worcester MA, resulting in Worcester becoming the first city in Massachusetts and 
the largest city in the country to commit to purchase a percentage of its electricity from renewable sources. 
Website: www.cleanwaterorg 
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Conservation Services Group (CSG) promotes energy efficiency and the development of renewable 
energy resources to: 

1 protect the environment by reducing demand on natural resources and minimizing the harmful local and global 
impact of nuclear and fossil-fuel (oil, gas, goal) electric power generation 

2 make homes and buildings safer healthier more comfortable, more durable, and more affordable to operate 

3 create a profitable, sustainable industry focused on the wise use of energy thereby contributing to building a 
more effective and efficient economy overall 

They have a lot of experience with solar installations - both residential and commercial - and offer various resi- 
dential energy efficiency rebates. CSG has its headquarters in Westborough, MA. Website: www.csgrp.com 

The ENERGY STAR Program was introduced by the U.S. Environmental Protection Agency (EPA) in 
1 992 as a voluntary market-based partnership to reduce air pollution through increased energy efficiency Today 
with assistance from the Department of Energy the ENERGY STAR program offers businesses and consumers 
energy-efficient solutions to save energy, money and help protect the environment for future generations. More 
than 7,000 organizations have become ENERGY STAR partners and are committed to improving the energy ef- 
ficiency of products, homes and businesses. For more information about ENERGY STAR, visit www.energystar.gov 
or call toll-free I -888-STAR-YES (1-888-782-7937). 

The Hitchcocic Center for the Environment is an independent, nonprofit, environmental education 
center located in Amherst and serving the PioneerValley for over 43 years. The Hitchcock Center's mission is to 
foster greater awareness and understanding of our environment and to develop environmentally literate citizens. 
Serving over 6,000 individuals each year the Hitchcock Center provides award-winning environmental education 
programs in the areas of professional development and curriculum programs for teachers, field trips and class- 
room presentations for area schools, preschool and summer camps for children, youth and families, and natural 
history programs for adults and the community at-large.The Hitchcock Center designs its programs to: I) pro- 
vide students of all ages with opportunities to construct their own understandings of the environment through 
hands-on, minds-on investigations; 2) involve youth and adults in direct experiences that challenge them to use 
higher-order thinking skills; 3) develop an active learning community where participants share ideas and expertise, 
and prompt continued inquiry; and 4) provide real-world contexts and issues from which concepts and skills can 
be used. Through various educational programs, we foster the awareness and appreciation that motivates us to 
serve effectively as environmental stewards. Visit the website at www.hitchcockcenterorg or call (41 3) 256-6006 
for more information. 

ICLEI - Local Governments for Sustainability is an international association of local governments 
and national and regional local government organizations that have made a commitment to sustainable develop- 
ment. More than 475 cities, towns, counties, and their associations worldwide comprise ICLEI's growing member- 
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ship. ICLEI works with these and hundreds of other local governments through international performance-based, 
results-oriented campaigns and programs. The Cities for Climate ProtectionTM (CCP) Campaign enlists cities 
to adopt policies and implement measures to achieve quantifiable reductions in local greenhouse gas emissions, 
improve air quality, and enhance urban livability and sustainability. Website: www.iclei.org 

The Massachusetts Climate Action Networic (MCAN) is dedicated to halting the threat of global 
climate change. They strive to reduce emissions of greenhouse gases, principally carbon dioxide, in our communi- 
ties and the state. The MCAN Network is composed of local and statewide groups that have joined together in 
a cooperative effort. There are 14 local groups and four regional or statewide environmental groups in MCAN at 
present. The Town of Amherst joined MCAN in 2005. The group's efforts are principally devoted to conducting 
public education and influencing municipal governments in their home communities, to achieve local reductions 
in greenhouse gas emissions. MCAN is also striving to change climate policy at the state level in Massachusetts, 
through influencing the state's climate action plan; legislation related to energy efficiency renewable energy, and 
transportation; and regional planning efforts. Website: www.massclimateaction.org 

Massachusetts Energy Consumers Alliance is a non-profit organization that both advocates and acts 
in the marketplace on behalf of consumers and the environment.They have offered discount heating oil since 
1 982 and now serve 1 0,000 households. They also offer green electricity options and solar energy services. Their 
advocacy work serves all consumers and our charitable programs benefit low-income households and other 
nonprofit organizations. Website: www.massenergy.com 

Massachusetts Interfaith Power & Light (MIP&L) is a non-profit initiative to offer Massachusetts 
congregations of every religious tradition a comprehensive means of reducing energy consumption, lowering 
operating costs, and promoting clean, renewable energy in houses of worship and related buildings. In short, we 
are a mutual ministry to work with the community of faith toward environmental justice and care of creation. 
Website: www.mipandl.org 

Massachusetts Technology Collaborative (MTC) is the state's development agency for renewable 
energy and the innovation economy which is responsible for one-quarter of all jobs in the state. MTC administers 
the John Adams Innovation Institute and the Renewable Energy Trust. They work to stimulate economic activity 
in communities throughout the Commonwealth. As their name suggests, MTC uses a collaborative approach to 
achieving the organization's mission. MTC brings together leaders from industry academia, and government to 
advance technology-based solutions that lead to economic growth and a cleaner environment in Massachusetts. 
By developing energy from wind, solar and other renewable resources, MTC is reducing reliance on coal, oil, and 
other fossil fuels that contribute to air pollution and global warming. Investments in the emerging clean energy 
market stimulate new economic activity in the renewable industry and job growth across Massachusetts. Technol- 
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ogy-driven innovation fuels our economy. MTC is uniquely positioned to provide economic development solu- 
tions working with the Governor and State Legislature. By forming dynamic partnerships with key stakeholders, 
the agency serves as a catalyst for growing the innovation economy Website: www.masstech.org 

National Blodlesel Board (NBB) is the national trade association representing the biodiesel industry 
as the coordinating body for research and development in the US. It was founded in 1 992 by state soybean 
commodity groups, who were funding biodiesel research and development programs. Since that time, the NBB 
has developed into a comprehensive industry association, which coordinates and interacts with a broad range of 
cooperators including industry government, and academia. NBB's membership is comprised of state, national, and 
international feedstock and feedstock processor organizations, biodiesel suppliers, fuel marketers and distributors, 
and technology providers. The mission of the National Biodiesel Board is to advance the interests of its members 
by creating sustainable biodiesel industry growth. NBB serves as the industry's central coordinating entity and will 
be the single voice for its diverse membership base. Website: www.biodiesel.org 

National Grid (NGRID) Massachusetts Electric serves a total of 1.2 million customers in 
168 Massachusetts communities including Worcester and is an electricity distribution subsidiary 

of National Grid. They provide a host of resources and financial assistance for energy efficiency demand re- 
sponse, and energy management.A more detailed listing of some of their programs are described in Appendices 
F and G. Website: www.nationalgridus.com/masselectric/index.asp 

The Northeast Sustainable Energy Association (NESEA) is the nation's leading regional member- 
ship organization focused on promoting the understanding, development, and adoption of energy conservation 
and non-polluting, renewable energy technologies. For more than thirty years, NESEA has facilitated and en- 
hanced a network of professionals, practitioners, and other citizens in pursuit of responsible energy use. NESEA's 
programs and activities focus on the northeastern United States, from Washington, DGto Maine. NESEA is a 
chapter of the American Solar Energy Society NESEA recognizes and responds to the crucial connections be- 
tween the generation and use of energy and the whole systems that sustain planetary health. NESEA envisions 
energy systems that interact to preserve and improve our air water resources and ecosystems, while vitalizing 
economies, building local security and regional self reliance, and improving the quality of all life. NESEA acts as a 
hub that connects people across a broad base of interests and disciplines. Its network of active citizens, profes- 
sionals, businesses, and organizations in the Northeast seeks to discover and demonstrate the responsible pro- 
duction and use of energy. NESEA collaborates and cooperates with allied organizations to advance common 
interests. It celebrates, inspires, and nurtures visionary ideas, emerging markets, and practical solutions. Website: 
www.nesea.org 

NSTAR is the largest Massachusetts-based, investor-owned electric and gas utility They transmit and deliver 
electricity and gas to I . I million electric customers in 8 1 communities and 245,000 gas customers in 5 I com- 
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munities. NSTAR is Worcester's natural gas provider From a corner market to a billion-dollar industrial campus, 
their menu of recently enhanced energy-efficiency programs offers customers the opportunity to reduce energy 
consumption and save money while maintaining or improving working conditions. For more details on these pro- 
grams see Appendix F Website: www.nstaronline.com 

The Regional Environmental Council (REC) is the leading grassroots environmental organization in 
Greater Worcester with a rich history of community education around sustainability and open space issues as 
well as reducing toxic threats to our health. REC is a 50 1 (c)3 organization with a strong community-based board 
and membership and deep-rooted connections to local businesses, energy leaders, decision-makers and the 
general population ofWorcester Atthe heart of REC's success is its ability to partner with many organizations 
including neighborhood groups, advocacy groups, government officials, businesses, and schools. REC organizes 
Worcester's official Earth Day clean-ups and celebration annually and leads highly successful youth organic farm- 
ing and community gardens programs. Website: www.recworcesterorg 
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Appendix C: Timeline of Worcester's CCP Involvement * 

October 7, 2003: By a unanimous vote of the City Council, Worcester joins over 140 US communities in the 
Cities for Climate Protection Campaign (CCP). This is a world-wide campaign of the International Council on Lo- 
cal Environmental Initiatives (ICLEI). Participants commit to address regional and global environmental challenges 
at the local level. Specifically the CCP campaign offers 5 milestones for achieving global warming pollution reduc- 
tions: (I) Perform a baseline emissions inventory of the sources and quantity of greenhouse gases (GHGs), along 
with a forecast of emissions growth; (2) Set an emission reduction target; (3) Write a Local Action Plan outlining 
the activities that will be pursued to achieve the emission reduction target over a period of years; (4) Implement 
these emission reduction policies; (5) Monitor the progress of measures to reduce greenhouse gases. 

December 3, 2003: Mayor Murray speaks at Clark University's Sustainable Solutions to Climate Change 
Conference on behalf of the City of Worcester and discusses the commitment to reducing greenhouse gas emis- 
sions. 

April I, 2004: Milestone one, performing a baseline emissions inventory of CHCs, is completed by Carissa 
Williams as part of her MA thesis for Clark University ICLEI awards Mayor Murray a plaque listing the five mile- 
stones, the first of which has a gold star inserted next to it, representing its completion. 

March 29, 2005: City Council unanimously passes a Clean Energy Resolution proposed by Carissa Williams, 
who is acting as a consultant to Clean Water Action - Boston and The Regional Environmental Council. More 
than 40 residents of Worcester come out to the city council vote to show their support for the Clean Energy 
Resolution. This resolution states that the City of Worcester will purchase 20% of the electricity used for munici- 
pal operations from clean, renewable sources of power by 20 1 0. 

March 3 I, 2005: A press conference is held in Mayor Murray's office to announce the city's commitment to 
clean energy and to issue a challenge to residents, businesses and institutions in Worcester Attendance includes 
Senator Edward Augustus, MayorTimothy Murray City Councilor Barbara Haller and City Councilor Mike Perotto. 
The event was covered repeatedly on WTAC radio and on WCTR Worcester News Tonight. 

May 3, 2005: City officials and employees meet with environmental advocates. Mass Energy, and MTC to dis- 
cuss clean energy purchasing options and funding opportunities. In attendance is Mayor Murray John Orrell,John 
O'Day Bob Fiore, Martha Broad (MTC), Larry Chretien (Mass Energy, President), Peggy Middaugh (REC), Lara 
Hoke (MIP&L),and Carissa Williams. 

June 2005: Mayor Murray signs on to the U.S. Mayors Climate Protection Agreement, joining 159 US mayors 
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in support of reducing local greenhouse gas (GHG) emissions to reach Kyoto targets, urging the state to meet 
Kyoto targets, and urging the U.S. Congress to pass the original bi-partisan Climate Stewardship Act. 

July 20, 2005: Mayor Murray tours the wind turbine at the IBEW Local 103 in Dorchester with environmental 
advocates and Mass Energy. The purpose of this visit is to see firsthand the potential for renewable technologies 
in a large city 

July 2005: MTC notifies the City ofWorcester of I st quarter Clean Energy Choice earnings totaling $ I 1 ,837, 
which is available for use on clean energy projects. 

September I 3, 2005: City Manager Mike O'Brien requests and receives authorization from City Council 
to request from MTC that Worcester use the CEC money to hire a part-time Energy Coordinator who will 
conduct assessments of current clean energy projects, determine future clean energy programs, and expand the 
City's clean energy efforts through partnerships and collaborative initiatives. Through these studies, the Energy 
Coordinator will evaluate the City's potential cost savings relating to alternative energy choices. 

September 30, 2005: Mayor Murray speaks at ICLEI's Conference, Creative Funding for Clean Energy Proj- 
ects, about "making the commitment to Clean Energy". 

February 2006: City Manager Michael V. O'Brien appoints thirteen members to Worcester's Energy Task 
Force. City Council approves the use ofWorcester's Clean Energy Choice Funds from the MassachusettsTechnol- 
ogy Collaborative for hiring an Energy Coordinator in conjunction with the Regional Environmental Council. 

September 2006: Energy Task Force web pages go up on the City's website, http://ci.worcesterma.us/ocm/ 
energy/home. htm 
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March 22, 2006 - ETF Meeting One 

Hello members ofWorcester's Energy Task Force, 

Thank you for attending our first meeting March 22, 2006. Our next meeting will be April 26th 2:30-4pm. Sub- 
committees will meet before then. 

In attendance: 

Stephen Willand, Chair 

Carissa Williams, Coordinator 

John Orrell, City Purchasing 

Bob Fiore, DPW 

Larry Chretien, Mass Energy 

Casey Steele, Mass Energy 

John Carney WRTA 

Brian Blood, NSTAR 

Joseph Zwirblia, Airport Commission 

Rob KruegerWPI 

Peggy Middaugh,REC 

Peter Russo, National Crid 

Missing: 

John Rugg, MunicipalVehicle Fleet 
Adam Parker CSC 
EricTwickler City Architect 
Aleta Fazzone, National Crid 
Cene Olearczyk,WPS 

Attached is an excel file titled "members.xls" that contains contact info for Energy Task Force Members and allies. 

Meeting Minutes: Wednesday March 22 from 2:30pm to 4:00pm 44 Front Street Worcester Suite 300 

Handouts:The Resolution to form an Energy Task Force submitted by the City Manager to the City Council, The 
Scope of Services for my position as Energy Consultant (see attached), A one-page summary of Mass Energy's 
programs, an insert that appeared in theT&C Feb. 24 about businesses and energy. 
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I. Introductions / Welcome (2:30-2:40) 

a. Attendance / Contact Info 

We collected/updated everyone's contact info. See attached excel file. 

b. Welcome by Stephen Willand 

Ted Jankowski, Assistant City Manager came to welcome and thankthe Energy Task Force members say 
ing this task force comes at an opportune time and stressing the importance of energy awareness and 
the availability of Clean Energy Choice Funds. 

c. Introductions 

II. Presentation: Background of the Energy Task Force (2:40-3:30) 

a. Presentation with Questions / Discussion 

See attached for .ppt presentation. Presentation was followed by a great discussion about ideas for 
Worcester Climate Action Plan, including the importance of public outreach and educations, as well 
as communication / publicity We are interested in creating a marketing campaign around Worcester 
and environmental awareness, including a website as part of the city's site. Communications efforts will 
be spear-headed by Stephen Willand. Public outreach ideas discussed include getting info out through 
schools and creating a residential version of the Business Energy Review published in theT&C recently A 
summary energy profile of Worcester was requested (see attached "EnergyProfile, CityofWorc.doc"). 

b. Look over Local Action Plans from other MA CPP cities 

If you took a plan, please make sure if gets back to me at some point. I can also email copies of any of the 
plans upon request. 

c. Determine the structure and working operations of the task force 

We decided to meet as a whole group next month and bi-monthly after that. Our next Energy Task Force 
meeting is Wed, April 26th 2:30pm-4pm at 44 Front Street, Worcester Suite 300. See below for info on 
sub-committee meetings. 

III. Sub-Committees (3:30-3:45) 

a. Choose sub-committees 

There are three major subcommittees of which every member is on at least one. I, Carissa Williams, am 

coordinator of all sub-committees. Sub-committees and their members are as follows: 

Energy Efficiency: Bob Fiore, EricTwickler Rob Krueger Aleta Fazzone, Peter Russo, and Brian Blood 

Renewable Energy: John Orrell, EricTwickler Adam Parker Joseph Zwirblia,and Larry Chretien / Casey 

Steele. This group will be sure to include a focus on meeting the City's resolution to purchase 20% elec 

tricity from renewable sources by 20 1 0. 

Transportation: John Rugg, Peggy Middaugh,John Carney Sub-committees may invite other non-energy 

task force members to be a part of their sub-committees. Other areas that the Energy Task Force will 
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focus on include: Public Outreach and Education, Communications/Publicity, Funding Opportunities, 
Solid Waste and Recycling, and Green Spaces 
b. Discuss sub-committee meeting schedules and deliverables 

Sub-committees will meet as needed between Energy Task Force meetings, they may also communicate 
through email and phone in addition to (or in some cases, in lieu of) in person meetings. Sub-committees 
will be responsible for bringing a summary handout of the ideas/discussions/conclusions they have had. 

IV. Healthy Communities Grant Program (3:45-3:50) 

a. Discuss Application / Uses - One page summary due 4/5/06 

We are going to apply for this grant for use on public education. I will work with Donna McGrath, City 
Grant Writer to write the grant and submit it. I will send a draft out to Energy Task Force members be 
forehand for comments. 

V. Wrap Up (3:50-4:00) 

a. Set Energy Task Force meeting schedule 

We decided to meet as a whole group next month and bi-monthly after that. Our next Energy Task Force 
meeting is Wed, April 26th 2:30pm-4pm 

b. Determine next steps 

Sub-committees meet at least once before our next meeting. 

The group decided to send me to IGLEI's North American Gongress July I 1-14 in Ghicago, IL Here US, Canadian, 
and Mexican participants in GGP and other IGLEI programs will gather and discuss progress, obstacles, and new 
ideas. IGLEI paysfor airfare for the elected liason (MayorTim Murray) and a staff person. They negotiate gov't rates 
for registration and hotel. 

Thanks again to everyone. Our first meeting was a great introduction to each other the Gities for Glimate Protec- 
tion Campaign and the City of Worcester's involvement in CCP thus far I look forward to working with all of you 
and being a part of a productive task force. 

Enjoy the weekend! 



Carissa Williams 

Energy Consultant, City OfWorcester 

April 12, 2006 - Transportation Sub-Committee Meeting One 

Hi All, 
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Sorry this is a week delayed. I have been out of work. First of all, thank you for attending the Transportation Sub- 
committee meeting last week. To recap, in attendance was: Peggy Middaugh of the RECJohn Carney oftheWRTA, 
Tom Moore - interested citizen and member ofWorcester fire dept., Karen Coins - interested citizen and public 
health employee, Dave Schmidt - Clark University student writing a report on biodiesel. 

Overall, we had a good discussion on a variety of ways to reduce air pollution from transportation, including 
biodiesel, hybrid vehicles, public transportation, car-sharing/pooling and telecommuting, anti-idling, purchasing poli- 
cies, and a bikeable/walkable city 

In the end, we decided to look further into: 

• Biodiesel - getting case studies from other municipalities, getting emissions statistics, looking at Dave's report 

• Hybrids - getting info on the city's current hybrids, the technology, municipal case studies 

• Encouraging employees and residents to: 

• carpool/car-share (zipcar-like), 

• use public transport, 

• use smaller cars/more efficient cars, 

• telecommute, 

• bike or walk as a means of transport 

• Anti-Idling - creating signs at schools as a part of our larger public education clean energy campaign; potential 
enforcement 

• Traffic light synchronization 

• Emission-friendly bus stops (after lights) 

• Purchasing Policies - purchase most fuel efficient vehicle for the job; require more strict emission standards 
when contracting with school buses, construction companies, public buses, etc. 

John Carney's Tasks: 

• Brainstorm ideas to get more people to use the WRTA as a means of transport, particularly with students of 
the consortium - send to me. 

John Rugg's Tasks: 

• Send info on city's hybrids (John I will send you a more detailed email on this) 

• Send info on Worcester Vehicle fleet - vehicle year make, model, purchase date, what it's used for mileage, use 
history (aka how often it's used, is it seasonal, weekly daily and how much - miles/year), maintenance schedule 
(if applicable), type of fuel used, fuel efficiency 

Peggy's Tasks: 
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• Find out if colleges/businesses/municipality would use zipcar or a zipcar like program; if these places were not 
to use such a program, find out how they feel about at least guaranteeing a ride home in an emergency. Send 
me info. 

• Also find out (if applicable) how these places feel about telecommuting, subsidizing public transport, offering 
showers/changing rooms, offering bike racks, offering preferred parking to fuel efficient cars. 

Carissa's Tasks: 

• Research and get case studies on hybrids and biodiesel in municipalities 

• Look into traffic light synchronization - what's been done, what is being done now with CMRPC, and what 
should be done - John R., Do you have this information? 

• Send you all anti-idling law (attached) 

• Send non-committee members background info 

• Draft or get Samples of Purchasing Policies 

Tom's Tasks: 

• Brainstorm ideas on educating residents about biking, walking, public transport, idling, hybrids/fuel efficient ve- 
hicles - send to me 

Dave's Tasks: 

• Continue work on biodiesel research and report. Send to me when complete. 

Karen's Tasks: 

• Brainstorm ways of making city bikeable/walkable that can be implemented by the municipality - send to me. 

Thanks again! It would be great to have this info by this coming Wednesday if possible - that is when the Energy 
Task Force Meeting is (not subcommittee), but I understand that is very soon. Let's definitely get this info by next 
Wednesday though. May 3rd. 

Our NEXT MEETING, MAY 1 0th at llnoon. 



Carissa Williams 

Energy Consultant, City OfWorcester 

April 12, 2006 - Energy Efficiency Sub-Committee Meeting One 

Hi All, 

Sorry this is a week delayed. I have been out of work. First of all, thank you for attending the Energy Efficiency sub- 
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committee meeting almost two weeks ago. To recap, in attendance was: Peter Russo of National Grid, Jeff Lassey of 
Worcester Public Schools, Rob Kruger ofWPI, and myself 

Overall, we had lots of good discussion around National Grid energy efficiency rebate programs, municipal energy 
efficiency policies, energy efficiency in schools, and South High's heating system. 

In the end, we decided to look further into: 

• Municipal buildings lighting upgrades with funding from National Grid 

• In particular changing the metal-halide lights in theAmeresco city parking garage to flourescent lighting. Garage 
lights are on 24-7, 8,760 hours/year so this will result in both cost and energy savings. - UMASS recently did this 
to their parking garage. 

• School equipment upgrades - any electric systems - with funding from National Grid 

• Monitoring energy use in high use buildings - National Grid monitoring system (EPO-metering) 

• Energy Efficiency upgrades at water filtration plant and sewage treatment plant - need to find out how much 
control Worcester has over these buildings which are just outside of the city (Holden and Millbury) 

• Greating an energy efficiency policy including, purchasing energy star office equipment proper use of of- 
fice equipment/ lighting/ heating and cooling, and more strict efficiency standards for new municipal buildings 
- holding dept heads accountable for overseeing applicable portions of this policy 

• Using the new vocational high school as a case study for educating the public and other municipalities about 
energy efficient "green" building 

We also discussed: 

South high going to gas heating soon - current electricity for South High and Sullivan is $400,000/yr 

National Grid's Small Gommercial and Industrial rebate program - city pays 20% of upgrade cost / I 6% if paid 

in cash (any buildings with a peak demand under lOOKW) 

12 schools have been audited for changing lighting 

Installing a new chiller for Ice Rink and Gity Hall - National Grid giving rebate 

DGU center's efficiency upgrades 

Wood gasification used in Wachusett 

Streetlighting - already efficient off-peak load, on lighting senser rate is cheap 

MassSave - National Grid's residential efficiency program 

Energy Storage - lose some energy by storing 

Peter's Tasks: 

• Send me spreadsheet with data on efficiency upgrades in Worcester over the past 5 years, including current 
projects, as well as any project suggestions/offers that the city has yet to take advantage of 
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• Send me cost/ngrid funding, timeline, and efficiency info on upgrading Ameresco garage 

Jeff's Tasks: 

• Send me spreadsheet with data on efficiency upgrades in the Worcester Public School over the past 5 years as 
well as planned upgrades 

Rob's Tasks: 

• Send me info on whatWPI has done to help reduce emissions over the past five years -this info can also be 
included in our Climate Action Plan 

Brian's Tasks: 

• Send me any info on NSTAR's efficiency programs 

Bob's Tasks: 

• Do you know how much control Worcester has over the water filtration and sewage treatment plant and who 
has this control (DPW?)? Even if they are privately owned, I bet we could still work with them to find out what 
equipment is out-dated and where efficiency improvements can be made, and then help to implement these. 

Carissa's Tasks: 

• Draft energy efficiency policy 

• Work on creating a case study of the voc school 

It would be great to have this info for our meeting on Wednesday particularly about what efficiency projects 
Worcester can implement, since we are supposed to have a handout to present to theTask Force. I understand if 
it takes a little more time to get everything though. Thanks again! See you on Wednesday for the full Energy Task 
Force meeting. 



Carissa Williams 

Energy Consultant, City OfWorcester 

April 12, 2006 - Renewable Energy Sub-Committee Meeting One 

Hi All, 

Sorry this is a week delayed. I have been out of work. First of all, thank you for attending the Renewable Energy 
Sub-committee meeting last week. To recap, in attendance was: Casey Steele and Larry Chretien of Mass Energy, 
Adam Parker of CSC (Conservation Services Croup), EricTwickler- City's Principal Architect, John Orrell - City 
Purchasing, Joe Zwirblia of the Regional Airport Commission. 
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Overall, we had lots of good discussion around wind turbine siting and solar panels. 
In the end, we decided to look further into: 

• Putting a wind turbine on the Ecotarium's Crow Hill and having the new North High use the electricity and 
waste heat with an educational display at the Ecotarium 

• Putting ground mounted solar panels by the water filtration plant 

We also discussed: 

• Green Hill Park as a potential wind turbine site - Eric suggested this would be a hard place to site due to the 
opposition fortheVoc school; however this opposition may not be opposed to a wind turbine 

• Solar Panels on Municipal Buildings - which building would be best (schools, city hall - something that would 
make good media). Installation issues with roofs were discussed and our conclusion was that ground mounting 
may have less complications 

• Solar Panels on water towers; for outdoor lighting at the airport 

• Getting written case studies on solar panels in municipalities 

• Potential Energy from food waste - food processing plants in Worcester 

• Residential wind turbine permitting - no special permit needed, only need to meet noise standards and may 
need to get permit for running electricity (very easy to get) 

• MTG's renewable funding opportunities - having a rep from MTG come to one of our meetings 

• North High is on track to be qualified for LEED-Silver certification (energy, water waste efficient, etc), however 
they may not apply for it because of the paperwork and costs associated with getting the certification paper 

Larry's Tasks: 

• Send me case studies of solar panels being installed by a municipality 

Eric's Tasks: 

• Send me all of the background info and updates on the North High Wind project (who has been involved in 
the conversation, what the current status is, what info is needed to move forward, who do we need to involve 
to move forward) 

Adam's Tasks: 

• Greate and send me info sheet on potential scenarios of installing solar panels - both ground mounted and 
roof-mounted (costs, timelines, kWh generated, who we would work with and in what capacity) 

Joe's Tasks: 

• If possible, it would be nice if you could send me an energy profile forthe airport- electricity heating oil, natural 
gas, vehicle fuel, anything else you think - whatever information you can get. 
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Carissa's Tasks: 

• Find out if there is a food processing plant or any place with a large amount of food waste in Worcester -Adam, 
what about the colleges? How much food waste would we need to have? 

• Create an excel formatted info sheet on MTC funding opportunities 

• Look into streamlining process and costs of LEED certification 

It would be great to have this info for our meeting on Wednesday since we are supposed to have a handout to 
present to the Task Force. I understand if it takes a little more time to get everything though. Thanks again! See you 
on Wednesday for the full Energy Task Force meeting. 



Carissa Williams 

Energy Consultant, City OfWorcester 

April 26, 2006 - ETF Meeting Two 

Hello Energy Task Force Members, 

Here are the minutes for the second Energy Task Force Meeting, April 26, 2006. In attendance, Kim Lundgren (NE 
Regional Coordinator ICLEI) Stephen Willand, Carissa Williams, Peggy Middaugh, John Carney Peter Russo, Rob 
Krueger Larry Chretien, Adam Parker Jeff Lassey Joe Zwirblia, and EricTwickler As requested I've attached the up- 
dated excel sheet with everyone's contact information "Members.xls". 

FYI: Attachments are coming in a separate email. 

Next Meeting: Wednesday June 7th 2:30-4pm @ 44 Front Street, 3rd Floor 

MISSION and GOALS 

The bulk of our meeting was spent hashing out our mission and goals. We are working off of three City Council 
Resolutions, attached "CACPSresolution.pdf" "CleanEnergy Resolution.pdf" and "WorcesterEnergy.pdf" Here is 
what we agreed upon: 

Mission: Create a step-by-step plan to reduce energy consumption, reduce greenhouse gas emissions and increase 
the use of clean, renewable energy in a cost effective manner in the city of Worcester 

Coals: 

• Decrease greenhouse gas emissions % below 2002 levels by (we have yet to set our target) 

• Make significant progress towards increasing the use of renewable electricity in municipal operations to 10% 
by 20 1 
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• Save money on energy costs 

• Gain public acceptance for Worcester's Climate Action Plan 

• Educate residents of Worcester on how to reduce greenhouse gas emissions and other air pollution 

• Act as a leader for other local governments 

We also discussed the goals of the three sub-committees. We have defined broad goals for the sub-committees, 
which the individual sub-committees will narrow in on as needed and we will discuss at a later time. 

ICLEI and CCP 

Kim Lundgren.the Northeast Regional Director of CCR attended our meeting and shared with us some additional 
details about ICLEI, Local Governments for Sustainability and about the CCP Campaign. Attached is the electronic 
form of one of the booklets she gave out on sustainable transportation options "Sust_Trans_Options.pdf". Kim also 
discussed the benefits of becoming a memberof ICLEI. Though Worcester is a participant in the CCP Canpaign.we 
are not yet a member of ICLEl.To become a member we must pay annual membership dues. Seethe webpage be- 
low forthe benefits of ICLEI membership-one big thing is exclusive eligibility for grants. Attached are "CCP_FAQs. 
pdf " which explains the program succinctly and "CCP_US_cities.pdf" which is a list of other CCP cities in the US 
(from Nov 2004). 

ICLEI's webpage <http://www.iclei.org> 

ICLEI's CCP webpage <http://www.iclei.org/index.php?id=800> 
ICLEI's NorthEast Region Webpage <http://www.iclei.org/index.php?id=l 854> 
Benefits of ICLEI Membership <http://www.iclei.org/index.php?id=424> 
Cost $ 1 750 per year 

Clean Energy Choice 

We had a discussion about how the Clean Energy Choice Program works and what it is. As requested, here is a 
summary and attached is a chart that may help in explaining,"Clean EnergyChoice.pdf" 

Clean Energy Choice is a program of the Mass Technology Collaborative (quasi-state organization). They are re- 
sponsible for administrating the Renewable Energy Trust Fund, which is funded through a small charge on every 
ratepayers electric bill. They are responsible for using this money to increase the demand for renewable electricity 
in MA. 

• National Crid electric customers have the option to purchase renewable electricity by paying extra on their 
electric bill (amount depends on kwh used and on option chosen, but is typically $4-$ 1 2 additional /month). 

• The MassachusettsTechnology Collaborative matches and doubles consumers' additional payments. 

• For every $ I a consumer pays for clean energy, up to $ I is given to the consumer's city and up to $ I will be 
given to low-income areas in Massachusetts (city must apply for this low-income funding). 

• This money from MassachusettsTechnology Collaborative must be used for clean energy projects. 
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• Billing and service remain with National Grid. Cancel or enroll at any time - no fees. 

Education and Marketing Campaign 

• We discussed our logo, tagline (Worcester the GREEN heart of the Commonwealth), and campaign name 
"GLEAN AND GREEN". 

• We have been invited to submit a full proposal to the NE EPA for a public education grant - the goal of which 
is to encourage residents and businesses in Worcesterto reduce energy use, reduce greenhouse gas emissions, 
and increase support for renewable energy. 

• I will be sending around a draft within the next few weeks. 

• We have also gotten the web space on the Gity website- now we just need to get stuff up! I will send around 
a notice when this happens. 

Other Funding 

July will probably the next round of funding for the MA DEP grants to GGP communities. 

Reduction Measures 

We really were out oftime and didn't get into this as much as I planned. However there was a lot of spirited discus- 
sion around these action items. 

• Solar Panels at Water Filtration Plant: According to EricTwicklerthis is a go if numbers work. I am working up 
the numbers. 

• Wind Turbine: North High (Grow Hill) or Green Hill, one consulting company met with assistant city manager 
and gave him two wind maps from MTG - see attached "WindResources_Worcesterpdf" and "WindandGi- 
tySpace_WORGESTER.pdf". These are also online at <http://www.masstech.org>. MTG is attending the next 
renewable energy sub-committee meeting May 17th @ to discuss our funding options. Everyone is welcome 
to attend. 

• Sensor Controls on lighting in Parking garages: We need to find out ifWorcester's garages have these and if not, 
why not and what would be involved to have these. 

• Diesel Emissions:Accordingto John Carney in Jan 2007 all diesel vehicles will have to be equipped with a "trap" 
to reduce emissions. Question: What type of emissions will be reduced? 

• Solar Panels at City HalhThis keeps coming up because of it's location and the fact that it's Gity Hall.This may be 
a possibility (at very little cost to the City) just to do a small demo project, depending on MTG new incentives 
which are in the process of being determined. 

• Express bus service: From train station to select locations around the center ofWorcester See example in ICLEI 
Sust.Tranportation .pdf 

• Water Meter ReadingVehicles: According to Kim Lundgren, hybrids are not necessary for this job - Medford 
uses electric golf carts 9 months out ofthe yearforthis. She also suggested CM-Cems small electric (?) vehicles 
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<40 miles/hr -they don't make anymore but may be able to get. 
It was suggested we create a chart of our emission reduction ideas showing the cost per unit of greenhouse gas 
emissions so that we can see where our money will be best spent. 

I know there were a lot of other things that were said and suggested. I just couldn't get them all down as our meet- 
ing was somewhat chaotic at times. If I am missing things that you said or that you remember hearing, please send 
them along! 

Thanks! 

See you all soon at our sub-committee meetings, 
Carissa 



Carissa Williams 

Energy Consultant, City OfWorcester 

May 10, 2006 - Transportation Sub-Committee Meeting Two 

Hello Transportation Sub-Committee, 

Sorry this has taken me so long to get out, but here are the minutes from our meeting in May In attendance: Peggy 
Middaugh, Karin Coins, John Rugg, John Carney Carissa Williams. Our next meeting is Monday June 19th from 10- 
I I am at 44 Front Street. 

We discussed the municipal reduction measures that we will focus on and the municipal transportation data col- 
lection. 

• John Rugg brought up that most med-heavy duty vehicles not over 1 2 years old are equipped with automatic 
shut-off that can be set for anywhere from I -60 minutes. 5 minutes idling is the law in MA. This is currently not 
enabled in vehicles, but John R. is working on get this done. There will need to be some employee education 
- it will take a bit to change behavioral habits. - John R. 

• Biodiesel (B5) pilot program at reservoir fueling station - 685 vehicles fuel there (John R. is this correct?) - Ca- 
rissa 

• Using students to do research on idling and anti idling education. 

• Drafting a green fleet policy and an anti-idling policy for the City Council - Carissa 

• Karin and I met with CMRPC to discuss transportation planning in the community We are also setting up a 
meeting with the planning department. - Karin and Carissa 

• Departments involved in vehicle fleet maintenance: DPW (includes 34 schools vehicles). Cemetery Reservoir 
(filtration). Airport, Police, Fire, Creen Hill - Parks (? John R. is this still a separate vehicle fleet?) 
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Employee Incentives: We really need to look further into these for implementation. How can the city and other 
businesses encourage/offer telecommuting, carpool/car share, preferred parking for efficient vehicles, public 
transportation incentives, biker/pedestrian friendly incentives? Who do we need to talk to in the City about 
these things? Maybe it is the transportation committee. Peggy, are you still working on this? Any information/re- 
sults to show? - Peggy 

Public Transportation: WRTA Buses. Work with city Work w/ students. Offer a monthly student bus pass. Use 
students to do surveys/research about where students want to go, bus use patterns, factors contributing to/ 
against using the bus, etc. Working with school vans and shuttles. The RTA is developing new marketing materi- 
als and John C. has sent me some sample posters. - John C. 



Thanks! 



Carissa Williams 

Energy Consultant, City OfWorcester 

May 17, 2006 - Renewable Energy Sub-Committee Meeting Two 

Hello Energy Task Force, 

I am sending out the Renewable Energy sub-committee meeting minutes to the entire task force because many of 
you were there or have expressed interest in what was discussed. In attendance was a representative of Bob Hoyt, 
Water Filtration Plant in Holden (sorry I can not remember his name); Phil Cuerin, DPW Director of Environmen- 
tal Systems; Joe Zwirblia, Regional Airport Commission; EricTwickler City Architect; Larry Chretien and Cassie, Mass 
Energy; Peggy Middaugh, REC; Carissa Williams, Energy Consultant; Tyler Leeds, MTQJim Christo, MTC. 

Our next renewable energy sub-committee meeting will be Wed. June 2 1st from 10-11 :30am. We will be discussing 
Renewable Energy Certificates (RECs) and how to apply for MTC funding. 

We had two representatives, Jim Christo and Tyler Leeds, of the Mass Technology Collaborative come to present 
the funding opportunities for wind, solar and hydro electricity There are three programs available: Large Renew- 
ables. Small Renewable, and Municipal Wind (see attached info sheets). 

Our conclusions: 

• Put a small amount (under 10 kilowatts) of solar electric panels at the water filtration plant in Holden. Apply 
for the Small Renewables grant from MTC to fund part of this. Secure city's commitment and then find a com- 
pany/organization to take care of solar installation, monitoring and grant writing. MTC has said they can fund 
this even though the plant is in Holden. 

• In the fall, look into doing a small solar system at the voc school as a joint program with WPI - contactTed 
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Coghlin in September 

• Decide whereto put large wind turbine. Measure wind where data is unclear or there is high risk (aka project is 
large and expensive). May need to apply for a wind feasibility grant from the MTC Large Renewables program 
(LORI). Possible locations: Greenwood St Landfill; Ecotarium (Crow Hill). 

• Once an appropriate location is found, apply to LORI for wind turbine construction grant. Again, secure City's 
commitment and solicit for installation, monitoring and grant writing. 

• Look into hydro power at the water filtration plant. There is a 50-60 ft head where 23,000,000 gallons/day 
run between the reservoir and plant. MTC has said they could fund this w/ LORI. Next steps would be to get 
a commitment from the city and find a company to install, monitor and write the grant. Another option is to 
install this hydro power at the wastewater treatment plant in Millbury (Worcester supplies 90% of sewage) 
which dumps 36 million gallon/day into the Blackstone RiverThe facility is currently undergoing $160 million 
capital improvements and the hydro power could be worked into those. 

It seemed that LORI was a better option for Worcester than the Municipal Wind program because the City would 
have more control over what got done and could work on a faster timeline. 

Other Options: 

• Solar at DCU Center 

• Solar and/ or wind at the airport 

Discussed Ideas: 

• Hydro at Coes Pond Dam - 1 50ft drop - this is not a good option because MTC would not fund and the 
water is not always flowing. 

• Solar on Parking garages - no place to put solar panels 

Important Info/Discussion: 

• Water Plant Energy Profile. I have hard copies of the details of the water filtration plant's electricity profile if 
anyone would like a copy I can mail to you or you can pick up. In summary the plant spends "-$270,000/yr on 
electricity at "-$.08/kWh from Holden's Municipal Electric Utility From this info it would seem that the plant 
consumes 3,375,000 kWh/yr but I am unsure if this is correct and I am having difficulty deciphering the elec- 
tricity data from the plant. Bob H., can you clarify this? It seems the data I have doesn't include kWh, just KW 
but maybe I am misreading. In the winter water use is less and so electricity consumption is less. About 1/3 of 
the electricity consumed is used to make ozone for filtration. Holden performed an energy audit on the plant 
recently and many efficiency measures have been implemented (such as LEDs and fluorescent lighting, light 
sensors, etc.). This has reduced the demand charge from $6-$7,000 to $4-$5,000. 

• Support for Wind. According to Jim Christ from MTC, it is important to involve the community when moving 
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forward with a wind project. Often opposition is due to misinformation or lack of information. View shed can 
be a big issue with big turbines. 

• Wind Turbine Data. Here is just one example of the cost and electricity output of a wind turbine: 200KW tur- 
bine, 2 1 3ft tall, cost $900,000 (after MTC funds, cost is $400,000), payback is 5-6 years. 

• Curriculum Development. MTC offers free resources for developing curriculum around renewable energy. 

• Creen Building. We have made contact with the CitySquare developer regarding green building practices. We 
plan on meeting with them in the next couple months. MassCHPS is another form of green building standard 
like LEED. It is for schools and stands for Mass Collaborative for High Performance Schools. Both LEED and 
MassCHPS standards are regarded by MTC as "green" efficient building.The Mass School Building Authority 
(MSBA) is trying to get communities to adopt MassCHPS standards for all new school projects (Jim is this cor- 
rect?). In a pilot program, the goal was to beat energy code by 20%. This resulted in an increased cost of 3%, 
and when the rebates from utilities and MassCHPS were added in, the additional cost was less than l9o.The 
payback was 3 years. It is anticipated that if green building practices were used in CitySquare, the incremental 
cost would be 2-3%. 

Tasks: 

I don't have individualized tasks this time. The main thing we need to do is secure the City's commitments for these 
above projects. If you are close to one of these projects, please send along the information that we need to secure 
these commitments (i.e., who needs to be involved, procedures that should be followed, etc.). 

Thank you to Jim andTyler and to everyone who attended. 

I strongly encourage you to check out MTC's website <http://www.masstech.org> to see case studies, maps and 
the resulting studies of projects funded by MTC. 



Carissa Williams 

Energy Consultant, City OfWorcester 

May 24, 2006 - Energy Efficiency Sub-Committee Meeting Two 

Hello Energy Efficiency Sub-Committee, 

Thank you for attending our 2nd sub-committee meeting. In attendance: Bob Fiore, DPW; Peter Russo, National 
Crid; Jeff Lassey WPS Facilities; Carissa Williams. Our next meeting will be on Wed. June 1 4 from 1 :30-2:30pm at 76 
E.Worcester Street (DPW) off of Shrewsbury St. in Worcester 

In summary our meeting served as a means for us to focus in on the emission reduction measures we want to 
pursue. 
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We decided to focus on: 

• Getting all green (and maybe pedestrian) traffic signals switched over to LEDs, making it so that only yellow 
lights will be incandescent NGRID has just rolled out a rebate forthe green lights and can custom make a re- 
bate for pedestrian lights if we prove it saves energy. 

• Switching walkway lights over to the new QL lighting from Philips - lighting is very nice looking, last over 20 
times longer which reduces maintenance costs, and saves energy and money QL lighting reduces wattage from 
270 watts to 85 watts and lasts 1 00,000 hours (current lighting lasts 4, 1 40 hours) 

• Choosing a city garage as a pilot for upgrading the lighting to fluorescent - garage lighting is typically on 24/7 
so this would save a lot of energy and money UMASS recently retrofitted their garage. Ameresco or Noresco 
could work with the city on this. NGRID would pay 80%. NGRID can offer a rebate for energy efficiency up- 
grades if over 5 years old. 

• Gommunicate with the sewage treatment plant UBWPAD, on their current renovation to ensure that energy 
efficiency is being considered and that they are in contact with Ngrid. Ngrid gives a rebate for fine-bubble aera- 
tion systems. Gontact at Ngrid, Scott Farrell (sp?). 

• Bob Fiore is taking the lead on looking further into the above ideas. 

• Energy Efficiency policies: purchasing and behavior policies. There is currently a document that goes out with all 
bids and quotes statingWorcester's support for and request for recycled and environmentally preferred prod- 
ucts. This was brought up by Bob Fiore and I looked into it with John Orrell.John doesn't think any bidder has 
ever taken advantage of it though. The document is attached. 

• We looked at Arlington, MA's Green Building Policy and we had the question, what does PTBG stand for?. PTBG 
stands for Permanent Town Building Gommittee. 

• I will be drafting some policies to send around. 

• Continue with NGRID and other energy audits and rebates. 

• Develop a more systematic way of scheduling energy audits 

• Look into having a private company come in to audit all moderate to large size municipal buildings 

• I will be putting together a list of the energy upgrades that have been done in the pastthree years, are currently 
being implemented or are planned forthe future. Peter Russo and Jeff Lassey will be providing the information 
for this and assisting me. 

• We would also like to look into energy efficiency audits/rebates from NSTAR as Ngrid can only offer rebates 
directly related to electricity We have been missing this piece from our discussions and hope to get NSTAR 
back on board. 
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We have been discussing many energy audits and upgrades that Ngrid and/or the City are currently involved in, 

particularly within WPS. 

Current Energy Audits / Upgrades 

• Ngrid audit of DCU center 

• Worcester East Middle School and City View - 2 firms have completed total lighting audits of these two 
schools 

• 20 Irving Street - new chiller 

• New chiller for city hall 

• good time of year for chiller rebates 

• Complete electricity audits by Ngrid of 7 larger schools 

• Doherty - heat recovery rebate from NSTAR 

• Taking a 2nd look at all schools - Ngrid? or NSTAR? (can anyone clarify this?) 

On the renewable energy side, Bob Fiore reported that 2 weeks ago a methane collector was established at the 
Creenwood Street landfill (now unused) to test the methane levels for possible electricity production. 

Thank you again for your input! See you next week for our Energy Task Force Meeting on June 7th. 

-Carissa 



Carissa Williams 

Energy Consultant, City OfWorcester 

June 7, 2006 - ETF Meeting Three 

Hello Energy Task Force, 

Here are the minutes from our 3rd meeting, which took place on June 7th, 2006. 

In attendance: Peggy Middaugh (REC),John Rugg (DPW Fleet), Bob Fiore (DPW), EricTwickler (City Architect), Joe 
Zwirblia (Airport Commission), Jeff Lassey (WPS), Peter Russo (National Crid), Carissa Williams (Energy Consul- 
tant) 

Our next meeting is Wed.July 26th 2:30-4pm at 76 EAST WORCESTER STREET Please put this on your calendar 
This will be my last meeting and we will be discussing the completed draft of the Climate Action Plan so it is very 
important for everyone to attend. I will send out the Climate Action Plan draft by July 1 7th so that you will have 
time to read it over beforehand. 
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Announcements: 

• The EPA Healthy Communities grant went out on time. We will find out if we will receive funding early July. 

• I will be representing Worcester at the ICLEI North American Congress in Chicago July I 1-14. <http:// 
northamericancongress.iclei.org/> for more details. 

• There will be a Clean Energy Forum at Broad Meadow Brook (414 Massasoit Rd. Worcester) June 27th at 
5:30pm. The forum will kick-off a Clean Energy Choice competition between Worcester MayorTim Murray 
and Salem Mayor Kim Driscoll.The first city with 1 00 new households to sign up for Clean Energy Choice wins. 
People will be able to sign up right at the forum! 

• My last day is August 4th. I am moving to San Diego. The REC will begin looking for my replacement this 
week. 

Reduction Target: 

• We discussed setting a greenhouse gas emission reduction target - looking at what other cities have set, 
Worcester's emission data, and some quantified potential reduction measures. We decided that I would quan- 
tify the reduction measures that have happened or are still in effect from 2003 on, and then we would make a 
decision for a short-term municipal reduction target to propose to City Council. 

• If we can not quantify soon enough, we will go with a conservative municipal target of I 1% below 2002 levels 
by 2010. 

• We all agreed that it was important to periodically update the target as time goes on, as emission reduction 
measures are implemented and there is more development, in order to set feasible goals that will also encour- 
age the City to get closer and closer to attaining a level of CHC emissions that will not contribute to the threat 
of climate change. 

Reduction Measures: 

• We briefly went over the various reduction measures each sub-committee is working on and we got further 
into a select few. 

• We discussed the use of biodiesel as a pilot and the use of B5 vs B20 (a higher amount of the "bio" part). 
There are some concerns that b20 will not work in cold weather however we have found that Keene, NH has 
used b20 for their entire diesel fleet for 3 years w/o one problem by using an anti-gel formula in the winter 
Steve Russell, the Fleet Superintendent from Keene, will come to speak to the transportation sub-committee 
on Monday June 1 9th. Everyone is welcome to attend. One issue we must look into is the fuel efficiency of 
biodiesel vs. diesel. 

• We discussed the energy audits and efficiency upgrades that have been done by Ngrid, including the new 
"green" voc school. All of these things can be quantified in cost savings, energy savings, and CHC emissions 
savings. 

• I will be quantifying all of the potential and existing reductions measures in a chart format. 
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• We also talked briefly about employee incentives for public/alternative transportation and one suggestion was 
to offer reduced cost city employee bus passes. 

• The new methane well in the old Greenwood St. Landfill was found to have 50% methane in the air being 
emitted. If this is found to be a steady stream, it is a potential source of energy. Other wells may be put in for 
testing as well. At the Barre landfill the methane emissions create heat for 200 households. 

Data Collection: 

• We reviewed the energy consumption 2002 data collected for my MAThesis in 2004. I sent out my thesis, a 
summary energy profile, and the airport departments current energy data in an email yesterday as requested. 

• We had a great discussion about data collection and creating a way for annual data collection from all depart- 
ments. We discussed a web based form, but a more feasible option in the near term is forthe energy officer to 
collect this data from the six main department heads. The idea is to create a simple form they can fill out each 
year and to create the knowledge that this data will be expected from them each year 

• It was agreed that the best way to collect this data is to collect form each main department, rather than going 
through purchasing. It was also suggested that individual departments should be able to give forecast data. 

• Currently there is no organized collection of interdepartmental energy consumption data in the City There is 
also no organized method for tracking municipal energy audits and efficiency upgrades. 

• It was agreed that it is of vital importance to track all municipal energy consumption data, energy audits, and 
reduction measures in an organized and updatable way on a yearly basis. 

• I will need your help to collect all of this data and create simple data input forms in the next few weeks. 

Thanks for reading! 



Carissa Williams 

Energy Consultant, City OfWorcester 

June 14, 2006 - Energy Efficiency Sub -Committee Meeting Three 

Hi All, 

Here are the minutes from our sub committee meeting on June 14th. In attendance: Bob Fiore,Rob Krueger Carissa 

Williams. Missing: Peter Russo, Jeff Lassey Brian Blood. 

We discussed: 

• Switching over all green and red traffic signals in the City to LEDs 

• Doing a pilot lighting upgrade in a City garage - switching to fluorescent lighting and installing light and move- 
ment sensors to control use. Check with Health, Library and Senior Center for possible pilot locations. 

• The QL Phillips walkway lighting - ask Ngrid about QL Plan. Bob Fiore brought up the point that the QL light 
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bulbs are $100 each as compared to the high-pressure sodium vapor bulbs at $15. Though the QL lighting 
will decrease costs over time if it is allowed to run its life - we also have to consider instances when lighting 
becomes damaged or broken before it has burned out. 

The City adopting a Green Building Policy. Suggested I have EricTwickler look at, which he has done - see at- 
tached. 

The City adopting an Energy Efficiency Policy We read over a draft of an energy efficiency policy forWorcester 
It was suggested we include LID (low-impact development). We had much discussion over how to implement 
such a policy; to make a policy such as this effective, it would require buy in from administration and staff. It was 
suggested that we get ideas from the people that would be responsible for the implementation of these policies 
for how to ensure effectiveness. We would need to have gatekeepers in each department and in purchasing. It 
was suggested that a simple check list could be created for these gatekeepers to help make their monitoring 
easier 

We also looked over the Ngrid efficiency upgrade data and discussed getting the cost data. Bob Fiore, Ngrid, 
and Purchasing should be able to help with this. 



Thanks! 



Carissa Williams 

Energy Consultant, City OfWorcester 

June 19, 2006 - Transportation Sub-Committee Meeting Three 

Hi All, 

Thank you for attending our transportation sub-committee meeting on June 19th. Here are the meeting minutes. 

Cuest Speaker: Steve Russell, Fleet Manager in Keene, NH - B20 user 

Thanks Steve! Can you please send out the ppt you gave to everyone on this email? 

We discussed: 

• Biodiesel in Worcester Steve Russell presented his experience with biodiesel. Keene, NH has been using B-20 
in al vehicles year round for 3 years with no problems. They use an anti-gel formula in the cold weather months, 
which comes premixed from the biodiesel provider for no extra charge. Some things we discussed: 

• Oil samples before biodiesel were showing .6, .7, .9 in soot; oil samples in vehicles using biodiesel 
showed no soot. 

• Keene purchases from World Energy, contract with Fleming Oil, uses Artie Express, astm D-675 I stan- 
dard certified. 

• Costs Scents more per gallon 
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Biodiesel manufacturers get Federal Credit of 20 cents per gallon. 

Dennis K Burke (city's fuel contractor) - biodiesel costs I Scents to 20 cents more. 

Put specs for biodiesel in next bid for fuel to get rid of this problem of overcharging for biodiesel. 

There is no state contract for biodiesel right now. 

The city buses in (Keene ?) are using biodiesel and are getting 2 miles more to the gallon. 

Some vehicles only warranty up to B-5, however Keene has never had a problem. 

When you first start using biodiesel you must change the fuel filter often because the biodiesel cleans 

out the gunk. 

Keene State College did pilot with biodiesel and when the price went up they wanted to switch back 

to diesel - drivers refused because they felt better when driving on biodiesel. 

Dr MelindaTreadmill did a real life study at Keene State College measuring the particulate matter 2.5 

in biodeisel vs. diesel vehicles. Found that particluate matter (PM) is greatly reduced by using biodiesel. 

More study info available in ppt and form Steve Russell. 

Qualitative info from Steve that his drivers do not get as many headaches or complain of as many health 

problems. 

2007 ULSD requirement will not effect biodiesel use. 

Professional Development/ Info 

NAFA seminars / conferences 

Tom Lupis - spokesman at port authority (NJ? and JFK using biodiesel) 

NBB website - National Biodiesel Board 
Our conclusion is that Worcester should do a B-20 pilot with the —12 diesel vehicles that fuel at the res- 
ervoir tank as well as switch over the cemetery tank. John Rugg said he would suggest this to the commis- 
sioner 

• Cathering fuel data. Collecting basic data for gallons of gas used and gallons of diesel for a fiscal year I have this 
data for 30 departments (I think this is all depts) for the fy (04-05) and for fy (05-06 up to february when the 
data was collected). I am not sure if it is for gas or diesel. This data comes from Nicholas Marchese who can 
answer any questions about the data and also probably gave us more detailed data about specific vehicles. See 
data attached. We also discussed the current fuel tracking system that the City uses. John Rugg mentioned that 
the City does not currently track mileage because when they try to do this employees were not entering the 
correct mileage. 

• Enabling the anti-idling 5 minute automatic shut off on DPW med-large trucks. John Rugg has brought this idea 
to the commissioner is checking with him to see where we are here. 

Thanks again Steve for the great discussion! 



Carissa Williams 
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Energy Consultant, City OfWorcester 

June 21, 2006 - Renewable Energy Sub-Committee Meeting Three 

Hello Renewable Energy Sub-Committee and friends, 

Thank you for attending our meeting on Wednesday June 21st. In attendance: Carol Harley (CSC), EricTwickler 
(City Architect), Joe Zwirblia (Airport Commission), Carissa Williams (Energy Consultant), Peggy Middaugh (REC), 
Kimberly Abraham (DPW, rep. of Phil Cuerin), Bob Hoyt (Water Filtration Plant). 

Cuest Speaker: Ben Farmer Alternative Energy Store - Ben can you send your ppt presentation out to us all? Can 

you also send the contact info for Emery Lovins of the Rocky Mountain Institute as you promised and remind me 

why you suggested we talk with him? 

Agenda 

Wednesday June 21st from 10:00am to I 1:30am 

44 Front Street, Worcester Suite 300 

I. Solar Heat and Hot Water ( 1 0:00- 1 0:40) 

a. Presentation by Ben Farmer Alternative Energy Store 

b. Discussion - Solar Power in Worcester 

We discussed solar hot water and solar heating options for the City We are very interested in the cost effective 
energy options these technologies have to offer and would like to learn more from the Alternative energy store. 
Ben can you send a primer on costs, benefits, maintenance, installation needs, etc., particularly for municipalities 
or commercial operations on solar hot water and solar fresh air heating? Here are the two case studies Ben sent: 
http://www.ci. newton.ma.us/sunergy/#ch I 
http://www.eere. energy.gov/state_energy_p rogram/case_study_by_topic_detail.cfm/cs_id=7 

• Solar air heating is about 55-75% efficient and is low cost (payback —4 years) 

• Solar water heating is about 85% efficient (payback — 5-7 years) 

• Solar electricity is only I 6% efficient (payback 1 0-20 years) 

• Solar air heating is completely self sufficient so you don't need to tie into existing systems. It contains a small 
electric solar pv panel to power the fan. 

• For every 1 000 sq. ft. you need to heat you need one 4' x 7' collector 

• 15 minutes of sunshine will bring the space to 70° 

• Two kinds of solar heating - systems that heat the indoor air and systems that heat the outdoor air (fresh air 
systems). 

• The fresh air systems can't heat well if the outside air is below 20° 



Ai>i>r:.J:.D:Mrr:::.^M::.-;:r, 



• The city is required to do 6 air changes an hour in a public building 

• Ben recommended the indoor heating system because of our climate; however the fresh air system may help 
lesson the burden of 6 air changes an hour 

• The Alternative energy store works with Evergreen Solar- a solar manufacturer in Marlborough. 

• One particular model (Ben do you remember which you were talking about? Can you give more details on 
this?) is highly efficient with 20% efficiency rather than the avg. of 12%. It is I panel that is 200 watts and mea- 
sures I5"x 30". 

• We talked about how South High can utilize these solar air and water technologies to lesson there high electric 
heat bill. South high has a plan to move to natural gas heating. However using solar technologies would still 
lesson the heating cost. 

• Solar air heating systems are meant to be a secondary heating system, reducing your use of oil, gas or electricity 
but not eliminating it. 

• Worcester should work to get solar hot water and heating in every school. 

• We would also like to look into solar water heating for the water filtration plant which needs warmed water 
for eye washes and other things. 

• Currently the water is electrically heated and costs a lot. Ben, you asked for a particular building to use when 
giving us a cost benefit proposal - please use the water filtration plant and let us know what info you need. Best 
to contact Bob Hoyt (hoytr@ci.worcesterma.us) as my last week is next week. 

• We also want to bring CDM in on the conversation about introducing renewable technologies into the water 
filtration plant. 

• Solar hot water uses flat plate collectors and can heat up to 1 50°. 

• We have to find out the needed high watertemp. for washing school dishes. 

• South high has a rubber roof which can be patched easy if needed for installation. 

• We also (somewhat jokingly) discussed using solar panels as the skin on the new North High School. However 
currently the skin costs $20/sq ft. which is more than it would cost to line outside of the building with solar 
heat collectors. 

II. Renewable Energy Purchasing (10:40-1 1:00) 

a. Overview and familiarize everyone with RECs 

b. Discuss potential purchasing contract with Mass Energy 

c. Discuss other options - bundled product, etc. 

I explained the process of REC creation and purchasing - and the economics behind it. We discussed making the 
$20,000 purchase of RECs from Mass Energy, which the City would get back in their Clean Energy Choice fund to 
spend on implementing the great projects we have been discussing these past months. 
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III. Other Renewable Energy Items (I 1:00-1 1:40) 

a. Update on 

Wind Power at Crow Hill or Greenwood Street Landfill 

Methane at Greenwood 

Solar PV atVoc School orWater Filtration Plant 

Hydro at Sewage Treatment Plant orWater Filtration Plant 

b. What will go in the plan? 

We are still looking into wind power and solar at the water filtration plant. We will contact the Voc school in the 
fall to discuss getting solar panels installed there. The new methane pump at the old Greenwood Street landfill 
is producing 50% methane - it will continue to be monitored and other pumps may be installed. The director of 
the UBWPAD thought that there was not enough head for installing hydro power at the sewage treatment plant. 
However I have made contact with a company that specializes in hydro power at sewage and water treatment 
facilities. Also, the Gity of San Diego has installed hydro power at their sewage treatment plant, so we could get a 
case study from them. 

The Draft Glimate Action Plan being written now will include the preliminary ideas we have had but will acknowl- 
edge that more in depth analysis must be done and that other ideas may be looked at. 

IV. Wrap Up (I 1:20-1 1:30) 
a. Next Steps 

We decided to have our next Energy Task Force meeting at the water filtration plant and tour the plant. We also 
thought it was a good idea to plan other meetings at different field trip sites. Another field trip site we thought of 
is the (LEED?) Blackstone Valley school in Upton. It would also be beneficial to tour MassEnergy's wind turbines. 

Thanks Everyone! Keep moving forward! 



Garissa Williams 

Energy Consultant, Gity OfWorcester 
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Appendix E: Data Assumptions and Calculations ^^ 



Emissions data for Worcester's GHG Emissions Inventory and the measures included in this Climate Action Plan 
were quantified using the Clean Air and Climate Protection Software (CACPS) Version 1 .0 June 2003, a product 
created for ICLEI to assist local communities with the CCP process. This software was developed byTorrie Smith 
Associates (TSA) for Cities for Climate Protection - U.S. Projects, the U.S. State and Territorial Air Pollution 
Program Administrators (STAPPA) and the Association of Local Air Pollution Control Officials (ALAPCO). It 
derives emissions of greenhouse gases and criteria air pollutants, namely nitrogen oxides (NO^), sulfur oxides 
(SO^), carbon monoxide (CO), volatile organic compounds (VOCs) and coarse particulate matter (PM^^). These 
emissions are computed by algorithms that take as input the type and amount of fuel used, which is input by the 
user and the appropriate emission factors. 

Emission Factors 

The emission factors are used by the software to determinethe emissions caused by fuel usage.There is a coefficients 
menu where the user can choose from predefined emission factors or can define his or her own. What follows is 
a description of the emission factors used in our data generation. 

Average Crid Electricity -These are the emission factors for the annual average kilowatt-hour on the grid 
in the North American Electricity Reliability Council (NERC) region that the user specifies. In our case, we use 
the Northeast Power Coordinating Council (NPCC), New England Subregion (see Figure 6). Emission factors are 
derived by dividing the actual emissions (or estimated in the case of CH4 and N20) in the NERC region by the 

kilowatt-hours used in that region. Emission factors are provided for every year from 1 990 through 2020. 
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North American Electricity Reliability Council (NERC) Regions 




1 ECAR - East Central Area Reliability Council 

2 ERGOT-- Electric Reliability Council of Texas 

3 MAAC- Mid Atlantic Area Council 

4 MAIN - Mid America Interconnected Network Inc. 

5 MAPP - Mid-Continent Area Power Pool 

6 NPCC - Northeast Power Coordinating Council, NEW YORK Subregion 

7 NPCC - Northeast Power Coordinating Council, NEW ENGLAND Subregion 

8 SERC-- Southeastern Electric Reliability Council, FLORIDA (FRCC) 

9 SERC - Southeastern Electric Reliability Council, EXCLUDING Flonda 

7) NPCC - Northeast Power Coordinating Council, NEW ENGLAND Subregion 

The software recommends using the Average Grid Electricity coefficient for the inventory and overall 
reduction measures. However a Marginal Grid Electricity factor is also provided. Marginal kilowatt-hours are those 
used during peak energy demand times, when the greatest number of energy-generating plants are online. Typically 
the highest polluting plants are put online last; therefore, when energy demand is the highest, more plants are 
put online and emissions per kilowatt-hour become higher than the average. Marginal emission factors represent 
the emissions generated by the electricity source or sources used to produce the last kilowatt-hour of electricity 
demanded at any given time.Though the Marginal Grid Electricity factor should not be used for the inventory it can 
be useful to realize the impacts of a reduction measure when the measure's effects on electricity demand (including 
when it influences demand) and supply is well understood. 

RGI Average -These are the emission factors (except for carbon dioxide) for fuels used in the Residential, 
Gommercial and Industrial sectors (RGI), assuming an average mix oftechnologies.These emission factors represent 
the typical emissions ofair pollutants associated with the burning ofthe fuels listed. In some cases, the emission factors 
vary by sector (e.g. emissions for fuel oil are different in the Industrial than the Residential sector). Greenhouse gas 
emission factors by fuel type are taken from the International Panel on Glimate Ghange (IPGG 1 996). The GHG 
emission factors for each sector are converted from units of kg/TJ to Ib/mmbtu and applied to 1990 and 1999 
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through 2020. 

The software recommends using the RCI Average emission factors in both the Community Analysis and 
Government Analysis.They can also be used in the Measures sections, but RCI Specific emission factors are generally 
more useful in these sections.The RCI Specific emission factors are emission factors (except for C02) for specified 
combinations of fuels and technologies used in the Residential, Commercial and Industrial sectors. 

Transport Average - These are the emission factors (except for C02) that specify both the average 
vehicle fuel efficiency and average emissions per mile for particular classes of vehicles when using particular fuels 
(e.g. gasoline powered mid-size autos). Average emission factors for a fleet of vehicles depend on the likely mix of 
vehicle technologies, fuels, and age. Because the characteristics of the on-road fleet are constantly changing, values 
are provided for each vehicle type for the years from 1 990 through 2020. These values are based on historical and 
simulated future evolution of the on-road fleet in the U.S. The main sources for the Transport Average emission 
factors are the U.S. Environmental Protection Agency (EPA) and U.S. EIA. 

Fuel C02 Emission Factors -These are the emission factors for carbon dioxide for all fuels except electricity 
As carbon dioxide emissions vary only with the type and amount of fuel consumption and do not vary significantly 
with either combustion or mitigation technology, they are kept as a separate set of emission factors. The software 
contains one C02 emission factor for each particular fuel, and these factors have been selected to be consistent 
with government information sources in the U.S. The main source for C02 emission coefficients is the 1605 
Voluntary CHC Emissions Reporting Guidelines produced by the Department Of Energy (DOE) in 2001 (http:// 
www.eia.doe.gov/oiaf/ 1 605/ggrpt/). For fuels for which U.S. values are not readily available, the primary source 
of emission factors is the IPCC default emission factors supplied in the 1996 Revised Reporting Guidelines on 
Greenhouse Gas Emissions. 

Waste Coefficients -These are the emission factors used for quantifying the emissions from waste in the 
Analysis modules and for quantifying the greenhouse gas impacts of waste measures in the Measures Modules. The 
emission factors vary based on type of waste and disposal method. The source of the waste emission factors is 
research by the EPA; waste emission factors were last updated August 2002. 

Waste In Place - In the Waste-ln-Place method, landfill methane emissions are estimated based on the 
accumulated waste in the landfill, as opposed to the current year's generation of waste. This method is often used 
in national and state inventories of greenhouse gas emissions. This method calculates emissions based on the 
amount of waste in the landfill less the amount of gas recovered. The waste-in-place method is appropriate for 
approximating the amount of landfill gas available for flaring, heat recovery or power generation projects. 

For a particular amount of waste-in-place (WIP) at a landfill, the simplifying assumption is made that the 
waste was deposited in the landfill in equal installments for each of the years the landfill was open. Then the 
methane generated in the current year (before recovery) can be estimated as:: 



k*L * R *WIP* 



exp"'^-exp"'^^ 
exp"'^- 1 



where k is the exponential time constant of decay. It has a default value of 0.05 but this value can be modified by 
clicking on the Settings button in the Waste In Place module. 

Lo is the methagenic potential of the waste, expressed in cubic meters of methane per kg of waste if you 
are using the System International unit set and in cubic feet of methane per pound of waste if you selected the 
American Standard unit set when you first started the software. It has a default value of 0.17 cubic meters of 
methane per kg of waste (or 2.72 cubic feet per pound in Standard American units) and this value can be modified 
by clicking on the Settings button in the Waste In Place module. 

WIP is the total waste-in-place in the landfill as ofthe year you are analyzing, input in tonnes if you are using 
the Metric unit set and in tons if you are using the American Standard set. 

Rn is a factor that incorporates the density of methane and any unit conversions required to balance the 
equation dimensionally 

A is the difference between the current year (plus one) and year the landfill was opened 

B is the difference between the current year (plus one) and the last year waste was deposited in the 

landfill. 

Reduction Measure Data Sources, Assumptions, and Software Inputs 

General 

35.72867 kWh/day/American 

0.02999 lbs CO/basketball 

27 1 stairs/kWh for a 1 40 lb person 

.9l42lbsCO/mile 

Source: www.soltrex.com 



Existing Building Energy Upgrades 

Inputs: 

Grid Average Electricity Reduction 767,863 kWh (see NGrid spreadsheet on upgrades from 2002-2006) 
Cost Savings: $0. 1 3/kWh (includes distribution costs; data from Fire Dept. energy use and cost spreadsheets) 
Implementation Cost: $370,467 (see NCrid spreadsheet - data from NCrid and City Depts.) 

U pgrade Red Traffic Lights to LEDs 

1 ,400 red traffic light (DPW) 1 997 switched all to LEDs after a test at one intersection showed a 84% reduction 
in watts/bulb and a 58% reduction in total energy cost (DPW). Assume red lights are on I I hours/day (based on 
DPW information that red and green lights are pretty much on 50/50 with yellow on a few percentages). Assume 
incandescent red lights are I OOw making LED red light I 6w (supported by data). 

Savings of 84watts/bulb * 1 ,400 bulbs * I I hours/day * 365 days/year) / I OOOwh/kWh = 472, 1 64 kWh reduced 
Assume traffic light electricity costs $0.08/kWh (but this could be more) 

Inputs: 

Crid Avg. electricity reduced 472, 1 64 kWh 

Cost: $0.08 



U pgrade 200 Exit Signs from Incandescent Lights to LEDs 

Incandescent 40 watts (CSG, energystan inform.org), LED 2 watts (CSG. inform.org) (5 watts energy star). Assumes 
200 signs on 365 days a year 24 hours/day 

per fixture cost $25 ($22 for retrofit from specialty-lights.com, $28 for new over 50 w/battery backup red or 
green, $24-$40 graingercom and good mart) $ 1 installation charge (inform.org) NGrid rebate $20/fixture (Peter 
Russo-NGrid) 

Energy Reduction = 40w-5w = 35w. (35w * 24hr/day * 200 * 365days/yr)/l OOOwh/kWh = 6 1 ,320 kWh reduced 

Inputs: Energy Reduction Grid Average 6 1 ,320 kwh 

Gost: $0. 1 3 

Implementation Gost: 25+ 1 0-20 = 15 *200 = 3,000 

Increase the Efficiency of Lighting In the Pearl/Elm Garag e 

FY04 Electricity data (Select Energy) from Pearl Elm Garage at 20 Pearl Street used. 484880 kWh used in FY04. 
Fluorescent lighting reduce energy use when switching from High Pressure Sodium Vapor by 35-50% (NGrid), 59% 
in Harvard case, 78.7% (holophane) (use 50%). 482880 kWh * .5 = 241 440 kWh 

Inputs: 205224 Grid Average kWh reduced 

Gost: $0. 1 3/kWh (2006 avg. supply and distribution costs - fire dept. bills) 

Fixture cost —$200 and installation about $50 (NGrid), rebate is $ I 30. Gost per fixture is $ 1 20 
Implementation Gost: $120 * 369 lights = $44,280 

369 lights assumes lights are on I 6 hours every day assume each high pressure sodium lights 1 50 watts (holophane. 
com) 1 50w * 365* I 6hours/day / I OOOwh/kwh = 876 kwh/day/fixture 
482880 kwh/year/ 876 kwh/day/fixture = 369 lights. 

Change-A-Llght Campaig n 

Assumes each household changes one incandescent to a LED. Assumes 63,509 households from US Gensus 2005 
data. Assumes energy savings per bulb is 1 03 kWh /yr (data from energy star GFL Galculator http://www.energystar 
gov/index.cfm?c=cfls.pr_cfls). 

Inputs: Grid Average Energy Reduction = 63509 * 1 03 = 6,54 1 ,427 kwh 

Gost savings: $0. 1 5935/kWh (National Grid's Residential Basic current rate - see table below) 

not input but cost savings also result from longer lifetime of LEDs. 

Basic Supply Gharge ( I I / 1 /06-4/30/07) 11.616 ^/kWh 

Distribution Gharge 2.484 ^/kWh 

Transmission Gharge 0.999 ^/kWh 

Transition Gharge 0.536 ^/kWh 

Demand Side Management Gharge 0.25 ^/kWh 

Renewables Gharge 0.05 ^/kWh 

TOTAL 15.935 ^/kWh 



Promote Clean Energy Choice 

Measure shows 10% of households switching to 100% clean energy (or any combination equaling \0% of electricity 
use). Savings represents the amount of money the City would receive from MTC in Matching funds assuming all 
100% sign ups.This does not include the second pot of matching funds for low income areas. 2002 Residential 
Electricity consumption = 403,821 ,15 I kWh (MassElectric). Growth rate for res. elec. consumption from 1997- 
2002 = .024 (figured from actual 1 997 and 2002 MassElectric data). 2006 est residential electricity consumption = 
444,006,05 1 . 1 0% = 44,400,605 kWh. 

For every kWh, .0 1 25 dollars (average of two one-hundred percent options) extra is paid. 

If 50% options are included the average extra price/kwh is .01338. (If 20% of households switched to 50% clean 

energy this would still be 1 0% of electric use and extra cost would be .0 1 338 / kWh. 

Percent of extra cost matched by MTC is 58.5% (average of 2 100% options). 58.5% of .0125 = .0073. So on 
average, .0073 dollars/kWh on clean energy goes to City If all four option are included (50 and 1 00%) 60.75% is 
the percent matched by MTC of .0 1 338 dollars/kWh. 60.75% of .0 1 338 = .008 1 dollars/kWh to the city 

Inputs: Initial, Crid Average Elec = 44,400,605 kWh 
Cost: .0073/kwh (to represent money to city) 

Purchase Renewable Energy Certificates 

$30 per Mwh - buys 833 Mwh for $24,990 (Estimate from Mass Energy) 

Install Hydro-Power at the Water Filtration Plant 

lOOKW System - operating at 90% constantly Capacity at water treatment plant is between 99.7KW and I09KW 
based on two simple equations. Uses head of 55ft and 23MCD. Kwh Cost from findsolarcom. 
90KW * 365days/yr * 24hrs/day = 788400kwh/yr 

Inputs: 

grid avg 788400 kwh 

Cost: $.08/kwh (water dept. bills) 

green electricity 788400 kwh 

Cost: 

Implementation Cost: 300,000 (estimated from utility warehouse equipment price of $55,000 for lOOKW system 

designed for 433ft head.) 

Solar Heat at Schools and Airport 

60kwh/sq ft of heat panel generated annually (Alternative Energy Store). 1 06 sq ft panel, cost $2,788 (Alternative 

Energy Store). Cost per therm $1 .57 based on City of Worcester Fuel Bills (fire dept); $1.34 based on Airport fuel 

billls. 

Assume heat with natural gas. 

60kwh/sqft * I06sqft = 6360 kWh = 21 7 therms 

Inputs: 

Current: Natural Cas 2 1 7 therms 

Cost: 1 .57/therm or 1 .34/therm for airport 

Replacement: Solar 6360kWh 



Cost: 

Implementation cost: $2,788 (equipment cost only) 

Solar Hot Water at Water Filtration Plant 

Based on project at Chickasaw National Rec Area, Oklahoma - 484 sq ft = 1 500 gal/day at least 1 05°. 579 hours/ 
year under 1 05 (solar only source of hot water). 

Inputs: 

Current: Crid Avg. Electricity 18,194 kwh (amount saved/yr at Chickasaw (U.S. Dept of Energy www.eere. energy. 

gov) 

Cost: $0.08/ kwh (water dept. bills) 

Replacement: Solar 1 8, 1 94 kwh/year 

Cost: 

Implementation Cost: $24,000 (total cost) 

Wind Power at North Hig h 

250KW turbine - 50m high tall. Assume wind speed of 6m/s. Kwh estimated from MTC. 

Inputs: 

Current: Crid Avg 400,000 kWh (Est MTC) 

Cost: $. I 3/kwh 

Replacement: Wind Power (Creen Electricity) 400,000 kWh 

Cost : 

Implementation Cost: $ 1 ,000,000 (Est from MTC) does not include rebates - potentially of $500,000 

Solar Electricity at the New Vocational School 

Estimated cost after MTC rebate. If building was leed or energy star certified, MTC rebate would be an additional 
3,000 for a 2KW system. Power generation estimated from similar systems found on soltrex.com. 

Inputs: 

Current: Crid Avg. 3,000 kWh (soltrex.com) 

Cost: $. I 3/kwh 

Replacement: Solar 3,000 kWh 

Cost: 

Implementation Cost: 8,000 (estimated from MTC $ 1 0/watt, 2KW system = 20,000, subtract MTC rebate of -$6/ 

watt) (may be just for equipment) 

Solar Heat at the Sewage Treatment Plant 

60 kwh/sq ft of heat panel generated annually (Alternative Energy Store). 1 06 sq ft panel, cost $2,788 (Alternative 
Energy Store). Assume heat with natural gas. 
60kwh/sqft * 1 06sqft = 6360 kWh = 217 therms 

Inputs: 

Current: Natural Cas 2 1 7 therms 

Cost per therm $ 1 .48 based on Sewage treatment plant Fuel data. 

Replacement: Solar 6360 kWh 

Cost: 



Implementation cost: $2,788 (equipment cost only) 

Potential Electricity Generation from Methane at Greenwood Street Landfill 

Based on CACPS methane generation in 20 10. This is calculated with the waste in place measure taking inputs 
of 2, 150,000 tons of waste dumped from 1973 through I985.(DEP Final Inspection Prioritization Report for the 
Worcester Landfill, dated April 17, 1998). 

Assumes 75% methane recovery rate (suggestion of software if recovery rate is unknown). Assumes 75% of 
methane generated (1,948 tons) can produce 27,283,680 kWh (www.epa.gov/cmop/resources.converterhtml 
updated Oct 4, 2006) 

Enable 5-Mlnute Shut-Off In Trucks 

Approx. 270 Diesel Trucks (170 Diesel in data, 200 unknown - assume half are diesel). Use for 170 vehicles 

139404.9 gallons/FY06 (Nick Marchese). 

Assume each vehicle idles for 20 minutes twice a work day 

Enabling the 5-minute shutoff will reduce idling by .5 hour each work day per vehicle. 

.5hr * 270 vehicles * 260 work days/year = 35 1 00 hours idling reduced/yr 
Each hour of idling uses 1 .8 gallons of diesel (ICLEI) 
35 I OOhours/yr * 1 .8 gallons/hr = 63 1 80 gallons/year reduced 
139404.9-63180 = 76224.9 

Inputs: 

Current: ULSD Diesel Heavy Truck I 39404.9 gallons 

Cost: $2.06 /gallon (Dennis K. Burke via John Rugg. FY06 DPW data has price at $1 .83) 

Replacement: ulsd Diesel Heavy truck 76224.9 gallons 

Cost: $2.06 

Increase Fuel Efficiency of Vehicle Fleet 
MId-SIze 

From 20.9 MPC to 28 MPC for mid size car Data from 97 gasoline vehicles in class 1. 20. 9 mpg software assumption. 
Data split in half for full size and mid-size. 48337 gallon gasoline used in class I (DPW FY06 data). 

Inputs: 

Before: gasoline auto mid 241 68.5 gallons (DPW FY06 data) = (505560 vmt) 

Cost: $1.69 (DPW FY06 data) 

Fuel Efficiency: 20. 9mpg (software) 

Replace: Casoline auto mid 505560 vmt 

Cost:$l.69/ gallon 

Fuel Efficiency : 28 mpg (feasible improvement) 

Full-Size 

From 19.5 MPC to 22 MPC for full size car Data from 97 gasoline vehicles in class 1 . 1 9. 5mpg software assumption. 
Data split in half for full size and mid-size. 48337 gallon gasoline used in class I (DPW FY06 data). 

Inputs: 



Before: gasoline auto full 24168.5 gallons (DPW FY06 data) = (471243 vmt) 

Cost: $1.69 (DPW FY06 data) 

Fuel Efficiency: I9.5mpg (software) 

Replace: Gasoline auto full 471243 vmt 

Cost: $1.69 /gallon 

Fuel Efficiency : 22 mpg (feasible improvement) 

SUV 

From 14 MPC to 22 MPC for SUV/Pickups. Data from 49 gasoline vehicles in Class 2. I4mpg software 
assumption. 

Inputs: 

Before: Casoline light truck 354 1 1 .2 gallons (DPW FY06 data) = (495754 vmt) 

Cost: $1.69 (DPW FY06 data) 

Fuel Efficiency: I4mpg (software) 

Replace: Casoline light truck 495754 vmt 

Cost: $1.69 /gallon 

Fuel Efficiency : 22 mpg (feasible improvement) 

Blodlesel (B-20) Pilot Program 

5 diesel vehicles and 3 large cutting machines fuel at Hope. 1,965 gallons of diesel used/year (Hope Cemetery - 

Donna Berrios FY05) 

Dennis K Burke via John Rugg (October 2006: ULSD 2.06, Diesel 2.05, Biodiesel 2.68) 

Inputs: 

Use before: 1,965 gallons Diesel (Heavy Truck) 

Cost: $2.06 

Use After: 1,965 gallons B-20 (Heavy Truck) 

Cost: $2.68 

Increase Employee Carpooling 

Assume 4, 1 10 employees (www.city-data.com) (includes schools). 

Extrapolate city-wide commute data from US Census 2005 to city employees. Drive alone (83%) = 34 1 I , Carpool 

(9%) = 370, public transport (3%) = 1 23, Walked (3%) = 123, Other Means (2%) = 82, Worked at Home (I %) = 

41. 

Avg.trip distance for drivers is 19.5 (weighted average from BWC report). 

I9.5miles * 341 I *2 = I 33029 miles driven alone each day * 260 (#of work days/yr) = 34587540 

Inputs: 

CurrentVMT 34587540 miles/yr driven by solos (Auto Full-Size) 

Cost: $2.40/us gal ($. 1 23/vmt) 

Vehicle Occupancy = I 

ReplacementVMT: (Assume half of solos join up so that 3/4 of vmt are driven) 34587540 *.75 = 25,940,655 vmt/yr 

(auto full size) 

Cost: $2.40/us gal 

Vehicle Occupancy: 1 .3 

xE:L ...... ... 



Offer Employee Telecommuting 

1/8 of city employees who drive alone telecommute one day/week. 

Assume 4, 1 10 employees (www.city-data.com) (includes schools). 

Extrapolate city-wide commute data from US Census 2005 to city employees. Drive alone (83%) = 34 1 I , Carpool 

(9%) = 370, public transport (3%) = 1 23, Walked (3%) = 1 23, Other Means (2%) = 82, Worked at Home (I %) = 

41. 

Avg. trip distance for drivers is 1 9.5 (weighted average from BWC report). 

341 1/8 = 426.375 people switch to telecommute 

I9.5miles * 426 *2 = I 6614 miles driven alone each day * 50 (#days/yr telecommuting) = 830700 

Inputs: 

CurrentVMT: 830,700 miles/yr reduced (Auto Full-Size) 

Cost: $2.40/us gal ($. 1 23/vmt) 

Vehicle Occupancy = I 

ReplacementVMT:0 

Increase Employee Commuters Traveling by Public Transport/Blklng/Walking 

1/8 of city employees who drive alone switch to public transport, walking or biking. 

Assume 4, 1 10 employees (www.city-data.com) (includes schools). 

Extrapolate city-wide commute data from US Census 2005 to city employees. Drive alone (83%) = 34 1 I , Carpool 

(9%) = 370, public transport (3%) = 1 23, Walked (3%) = 1 23, Other Means (2%) = 82, Worked at Home (I %) = 

41. 

Avg. trip distance for drivers is 19.5 (weighted average from BWC report - "Do Employee Commuter Benefits 

Reduce Vehicle Emissions and Fuel Consumption? Results of the Fall 2004 Best Workplaces for Commuters Survey". 

Revised November 14, 2005. Collaboration of U.S. Environmental Protection Agency and NuStats. Erik Herzog, 

Stacey Bricka, Lucie Audette,Jeffra Rockwell). 

341 1/8 = 426.375 people switch 

1 9.5miles * 426 *2 = I 66 1 4 miles driven alone each day * 260 (work #days/yr) = 43 1 9640 

Inputs: 

CurrentVMT: 4319640 miles/yr reduced (Auto Full-Size) 

Cost: $2.40/us gal ($. 1 23/vmt) 

Vehicle Occupancy = I 

ReplacementVMT:0 

Curb-Side Recycling 

Data from DPW 

Encourage Recycling at Apartment Complexes 

Assumes 15,000 households in complexes that the City does not collect from (DPW). .21 tons is the average that 
is recycled/household. 2005 tons of waste = 36,599. Recycling = 9,735. 9735/47350 = .21 tons 

Inputs: 

Mixed recydables = .2 1 tons * 1 5000 = 3 1 50 tons 
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Cost = cost the city pays $36.52/ ton. 

This does not include a potential increase in recycling rate. 

City-Wide Composting 

75,000 cubic yards (20,000 tons). Data from DPW for 2005. 

Recycle at Schools 

Category % of Waste Stream based on 1 999 data from Alameda City Unified public schools in California (www. 
ciwmb.ca.gov/Profiles/ Integrated Waste Management Board) 

Data broken down by paper glass, metal, plastic, organics (food, leaves, grass, etc), C&D, Hazardous, Special (Tires), 
Mixed Residue and further broken down into sub categories. 

Totals for Worcester: 4903 tons (FY 06 DPW) Paper (47%) = 2304.4 tons. Class (1 .6%) = 78.4 tons. Metal (4.2%) 
= 205.9 tons. Plastic (12.3%) = 603.1 tons, Organics (3 1 .5%) = 1 544.4 tons. Food (20% part of organics) = 980.6 
tons, C&D (2.3%) = I 1 2.8 tons. Hazardous (1 .4%) = 68.6 tons. Special (tires .2%) = 9.8 tons. Mixed (.8%) = 39.2 
tons 

Recycling for paper plastic, metal, and glass and composting food would reduce waste by 4 1 72.4 tons. Hazardous, 
tires, yard waste and C&D should already be taken out of the waste stream but, if they are not, they also should 
be recycled/disposed of properly 

Inputs: 

Waste Reduced Mixed Recyclables = 4 1 72.4 tons 

Cost = $36.52 / ton (current 2006 cost for Worcester city DPW). 

Increase Residential Recycling Rate 

Currently Recycling is 26.6% of our waste (9735 tons recycling / 36599 tons total waste, data from DPW 2005). 
If increased to 50% would prevent 8,564.5 additional tons from incinerator (36599/2 = I 8299.5, I 8299.5 - 9735 
(current tons of recycling) = 8564.5 additional tons recycled. 

Inputs: 

Mixed recyclables reduction of waste = 8564.5 tons 

Cost = $36.52 / ton (DPW 2006) 

Cost will drastically increase in 2007 when Wheelabrator contract expires. 



Emissions Inventory Data Sources, Assumptions, and Software Inputs 

(From Creating a GHG Emissions Inventory for Worcester, 2004, C. Williams) 

(References within this section are to that document) 

Electricity Data 

Mass Electric is the sole electricity supplier for the City of Worcester. We received electricity usage data from 
Mass Electric employee Mike Thompson, Account Executive for Worcester-South. Electricity is measured in 
kilov/'att-hours (kWh).Our data are for kilov/'att-hours per year for the years from 1997 to 2002, broken into 
categories of Residential, Commercial/lndustrial/Municipal, Streetlights, and Sales for Resale. Sales for Resale is 
the amount of electricity produced by entities in Worcester and bought by Mass Electric. 

The Residential category is determined by the rate class assigned by Mass Electric. According to 
Thompson, "any customer on the Residential rate falls into this [Residential] category. Besides the obvious 
homes and apartments, some churches and farms, and small businesses are also on the Residential rate (pers. 
com. 2003)." All non-residential accounts are classified as Commercial, V/'hich actually includes Commercial, 
Industrial and Municipal use. Mass Electric does not track these in any more detail. In addition to the total 
kilov/'att-hours per year, we also knov/' the number of accounts, average usage per account, and, for 200 1 and 
2002, the amount paid for such electricity (see Appendix B, Table I for rzw data from Mass Electric and Table 2 
for the calculation of avg. use per account). 

To separate out the Municipal use into its ov/'n category, V/'e contacted City Purchasing Director, John 
Orrell, V/'ho puts us in touch V/'ithTom Flaherty, the Regional Account Executive for Select Energy. Select Energy 
currently has the energy contract V/'ith the City ofWorcester, and V/'orks in collaboration V/'ith Mass Electric and 
NSTAR. 

Flaherty supplied us V/'ith the kilov/'att-hours consumed from May 7,2003 to November I 1,2003 broken 
dov/'n by the billed departments. There are six billed departments for Worcester's natural gas and electricity: 
Department of Public Works (DPW), Fire Department, Police Department, Airport, Parks and Recreation 
Department, and School Department. Flaherty also supplied us V/'ith the average monthly usage of kilov/'att- 
hours per city account (i.e. per building or lighting section), V/'hich proved to be much more helpful information 
(see Appendix B, Table 3).FIaherty assumes that this monthly average is derived from actual kilov/'att-hours used 
in 2002. 

Because we have access to each account's monthly average, not only are we able to estimate the 
municipality's total yearly electricity use, we can also separate the electricity used for lighting (i.e. streetlights, 
traffic lights, and recreational lights) from that used for buildings, and we can see V/'hich buildings are the biggest 
users. We are able to separate types of buildings as V/'ell. Since we see that schools are responsible for most of 
the municipality's electricity use,V/'e separate out the schools' electricity use from the other Municipal buildings 
(see Appendix B, Table 5). 

As mentioned above, street lighting is a part of the Municipal usage. We obtained the exact amount 
of electricity used by streetlights in Worcester in 2002 from Mass Electric and used this data to separate out 
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electricity used by streetlights from that used by traffic and recreational lights (see Appendix B, Table 5). 

We subtract the kilowatt-hours used by the municipality from the kilowatt-hours in the Comm/lndust/ 
Mun category from Mass Electric to obtain the kilowatt-hours used by the Comm/lndust sector (see Appendix 
B, Table 6). 

Natural Gas Data 

Like Mass Electric, NSTAR is Worcester's sole supplier of its product, natural gas. We collect natural gas data 
from Robert Koster, Electric & Gas Forecasting. Natural gas use is measured in therms'. We have total therms 
data for the year 2002 broken into categories of Residential, Commercial, Municipal, Industrial, and Other. We 
also know the number of accounts in each category; therefore, we divide the total number of therms used in 
each category by the number of accounts to derive the average therms used per account (see Appendix B, Table 
8).We illustrate this calculation for the Residential category in Table 3 below. Raw numbers throughout this text 
are shaded with gray. 

Total Total Average Therms 

Category Accounts Therms Per Account 

Residential 37,949 39,986,71 1 1 ,054 

Table 3. Calculation ofAvg. Therms per Account 

(total therms) 39,986,71 I / (# of accounts) 37,949 = 
1 ,054 (avg. therms/account) 

(Equation I) 

NSTAR defines these categories in a manner consistent with the definitions from the U.S. Bureau 
of Labor Statistics. Customers are classified as Commercial if their primary business activity is any of the 
following:agriculture,wholesaletrade, retail trade, finance, insurance, real estate, or service industries. Churches, 
synagogues and other places of worship are included in the Commercial category. Customers are classified as 
Industrial if their primary business activity is any of the following: mineral industries, construction industries, 
manufacturing, transportation, communications, or utilities.The Municipal category represents state government 
as well as local government. It includes public colleges and universities (i.e. state and community schools) while 
private schools are included under Commercial. 

The Residential category is further broken down into accounts that use natural gas for heating and those 
that do not.The data are estimated from the entire Worcester division, defined by NSTAR to include Worcester 
and the I I surrounding towns of Sterling, Boylston,West Boylston, Shrewsbury, Grafton, Upton, Holden, Millbury, 
Sutton, Leicester, and Auburn. The total therms used by Worcester account for 56% of the therms used by the 
entire division. In the division, 5.5% of residences are non-heating so we apply this percentage to the accounts 
in Worcester to get the number of residences in Worcester that use natural gas only for purposes other 
than space heating. Non-heating residences, while representing 5.48% of accounts, use a significantly smaller 
percentage ( 1 .22%) of the total therms. 
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- , Total Total Average Therms 

^ ^ Accounts Therms per Household 

Residential 37949 3998671 1 1 054 

Heating 35870 39498873 1101 

Non-Heating 2080 487838 235 

Table 4. Calculation of Natural Gas Heating and Non-Heating Residences 

(total residential accounts) 37,949 * .0548 (% of accounts that are non-heating) = 

2080 (non-heating accounts) 

(Equation 2) 

(total residential therms) 39,986,71 1 * .0122 (% of therms that non-heating accounts use) = 
487,838 (total therms used by non-heating accounts) 

(Equation 3) 

Therefore, the average therms used by a non-heating residence are approximately 79% less than the number of 
therms used by a residence that uses natural gas for space heating. 

235 therms / 1 101 therms = 0.21 

(Equation 4) 

1 00 - 2 I =79 

(Equation 5) 
We obtained data on local government consumption of natural gas through Select Energy. Flaherty gave 
us decatherms for the 2003 fiscal year (July I, 2002 -June 30,2003) broken dov/'n by department billed: Police 
Department, Fire Department, Airport, Department of Public Works (DPW), School Department, and the Parks 
and Recreation Department (see Appendix B, Table 9). 

Heating Oil Data 

We estimate the heating oil used by the City of Worcester Unlike gas and electricity, oil in Worcester comes 
from numerous suppliers, and it is not feasible to contact and gather information from all of them. The Energy 
Information Association (EIA) estimates heating oil usage in New England to be an average of 825 gallons 
per household (EIA 2004). We multiply this value by the number of households in Worcester heated V/'ith oil 
according to the 2000 US census (US Census 2004) (see Appendix B, Table 14). 

14,919 (# of households heated with oil in 2000) * 825 (annual gallons of oil per household) = 
12,308,175 (gallons of oil used by the Residential sector in Worcester in 2000) 

(Equation 6) 

Originally we estimated the number of households heated by oil in 2002 in the follov/'ing V/'ay. First, we 
gathered information from City Assessor, Robert Allard, on number of single family houses, single family condos, 
tV('o-family units, and three-family units. The city lacks data on large apartment complexes and hence they are 
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not considered in our data. Second, we added up the above numbers to obtain the total number of households 
(see Appendix B, Table I I). Third, we subtracted the number of households using natural gas for heating (a 
number collected from NSTAR) as well as an estimated number of households with electric heat (derived 
from data gathered from the city assessor). We assume that the remaining households are heated with oil (see 
Appendix B, Table 13). 

We estimate the number of households heated by electricity for our original calculation as follows: 
Allard provides numbers of single, two and three family homes heated by electricity. We then apply percentage 
of these homes heated with electricity, as opposed to forced hot air, steam, or forced hot water, to our total 
households' number as described above to get an estimated number of total households heated by electricity 
in the city (see Appendix B, Tables 12 and 12a). 

For the Commercial/Industrial sector, we estimate fuel oil use from a document titled "Fuel Oil and 
Kerosene Sales 2002" produced by the EIA (2003). A chart in this publication shows Commercial, Industrial, 
and Residential distillate oil use for 2001 and 2002 by state (see Appendix B. Table 1 5). This tells us that in 
Massachusetts in 2002 the ratio of combined Commercial and Industrial use (in gallons) to Residential use is 
0.185 or 18.5%. Extrapolating this percentage to Worcester, Residential heating oil used is multiplied by 0.185 
to obtain the number of gallons used by the Commercial/Industrial sector in 2002 (see Appendix B, Table 16). 

The Municipal use of heating oil is the only statistic that does not require estimation. We collected the 
data from the City Buyer, Bernie Schofield, who obtained the numbers from the vendor, Peterson Oil. The data 
are for the time period from October 2002 to October 2003 (see Appendix B, Table 17). 

Transportation Data 

Gasoline 

The amount of gasoline fuel used by the entire City of Worcester is determined by the CCP software 
based on the vehicle miles traveled (VMT).We obtain the daily VMT for the year 2000 from Philip Nyberg, 
Transportation Planner at the Central Massachusetts Regional Planning Commission (CMRPC) and from Bob 
Frey atthe Massachusetts Highway Department (see Appendix B,Table 1 9).We first contact Vijay Mahal, Manager 
of Transportation Systems Analysis at the Boston Metropolitan Planning Organization (MPO), who suggests we 
contact Bob Frey because Worcester is not in the jurisdiction of the MPO. 

The CMRPC derives theirVMT estimate forWorcester from theTravel Demand Forecast (TDF) Model. 
Nyberg tells us that this model takes two main pieces of information into account: the length of each roadway 
link and the number of vehicles passing over those links each day.The latter is estimated from a trip generation 
algorithm that uses households and theirtrip-making characteristics as its basis.Usingthe locations of households 
and employment, the model estimates the number of trips that are likely to be made for various trip purposes 
by location, and then assigns those trips to the road network based on a simple probability scheme of the most 
likely route. Allowances are made for road capacity and congestion, and only roads that carry circulating traffic 
are included in the model network; local streets are not included specifically in the model but are represented 
by special faux-road links by which the traffic mathematically enters or exits the network. 
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Mass Highway uses a different model to project VMT. We averaged the two VMT numbers together to 
obtain one daily VMT for the City ofWorcester. 

CMRPC also makes a forecast of the daily VMT for 20 10. The 2010 model is different from the 2000 
model in that any 20 1 anticipated changes to the road network are added to the 2000 network and the number 
of households and jobs, by location, is projected into the future to update the trip-generation calculation. We 
use this projected VMT for 2010 to forecast emissions in 2010. 

The amount of gasoline used by the municipality is estimated from the city's expenditures. Bernie 
Schofield, City Buyer, supplies us with the total dollars spent on gasoline from October 2002 to October 2003 
by the following departments: Police Department, DRW, Holden Reservoir, Hope Cemetery, Green Hill, Airport, 
and the Fire Department. Hope Cemetery and Green Hill refer to the Parks and Recreation Department, while 
Holden reservoir refers to DRW He also supplies us with the pricing contract and the daily gasoline prices from 
the Boston Journal of Commerce (jOC) for 2002 and 2003 (see Appendix B, Tables 22 and 23 for JOC prices). 
The price paid by the municipality for gasoline is based on the JOC prices. 

There are three types of gasoline available - unleaded regular, unleaded mid-grade, and unleaded 
premium - and each costs a different amount.The contract states that the price per gallon also depends upon 
the amount of gas being delivered; if it is less than a tanker load then $.0475 is added per gallon, if it is a full 
tanker load then $.0444 is added per gallon. We averaged the JOC prices/gallon for each gas type for October 
2002 to October 2003.We then added the amounts as determined from the contract to these averaged prices, 
therefore leaving us with average prices for regular, mid-grade, and premium delivered in less than a tanker and 
regular, mid-grade, and premium delivered in a full tanker load.We averaged the three fuel-grade prices for a full 
tanker delivery, as well as for a less than tanker delivery, using equal weighting to get one average price/gal for 
each. Since the full tanker and less than tanker prices are so similar, when fractions of a cent are not considered, 
the averaged prices are equal. The low value was found for regular gas delivered by a full tanker, while the high 
value was found for premium gas delivered by less than a tanker load. Dividing the averaged price/gal into the 
amount spent per department gives us an approximate number of gasoline gallons purchased and used for each 
department (see Appendix B, Table 21). 

Diesel 

The amount of diesel fuel used by the city at large is also determined by the CCP software based on the vehicle 
miles traveled as estimated by the CMRPC and Mass Highway. 

The amount of diesel fuel used by the municipality is obtained the same way as the heating oil. Bernie 
Schofield, City Buyer, collected the data from the vendor, Peterson Oil. The data is for the time period from 
October 2002 to October 2003 (see Appendix B, Table 20 for Municipal Diesel use). 

Solid Waste: Incineration and Recycling 

Total tonnage of solid waste coming from the City ofWorcester in 2003 is reported by Wheelabrator Waste 
Incineration Facility in Millbury, MA - where all of Worcester's waste is sent (see Appendix B, Table 26). We 
collected yearly tonnage of waste and recyclables from Bob Fiore at DPW for the Residential and part of 
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the Municipal sectors for the years 1994-2003 (see Appendix B, Table 24). Waste generated by schools is not 
included in this data. Fiore also supplied us with the approximate amount of waste composted in 2003, which is 
an important number because it represents the amount of waste diverted from the incinerator (see Appendix 
B, Table 25). 

Census Data 

We obtained US Census data for the City of Worcester - years 1 980, 1 990, and 2000 - as well as population 
data for years 1940-2002 from Paul Lacava, Assistant City Manager From this data we derive growth rates for 
population, households, and employees (see Appendix B, Table 28). 

(Footnotes) 

' I therm = 100,000 British thermal units (Btu) 

Additional Data for Inventory 

After the publication of the above referenced document, "Creating A GHG Emissions Inventory for 
Worcester", published April 2004, further data were collected and input into the baseline inventory reported 
in this document. Sewage Treatment Plant (UBWPAD) data were collected from Tom Walsh. Data included 
electricity, natural gas, heating oil, diesel fuel, and unleaded gasoline consumed in FY2006. Electricity cosumed 
by the Holden Reservoir water treatment facility was collected from Bob Hoyt, Director of Water Treatment, 
for the time period 1997 through 2005. Composting data was collected from Bob Fiore of DPW for 2005. For 
those school buses serving WPS, emissions data was collected from Durham School Bus for the 2005-2006 
school year. Waste in place data for the Greenwood Street Landfill was collected from Bob Fiore, DPW. 

Emissions Inventory Software Inputs 

Community Analysis Module 

Residential 

(Fuel) 

Electricity: 403,821,151 kWh (2002) 
Natural Gas: 39,986,711 therms (2002) 

Light Fuel Oil: 12,308,175 gallons (2000) 

(Indicators) 

# of Households: 67,742 households (2002) 

(Forecast Builder) 

Electricity Growth Rate: 2.4%/yr (1997-2002) 

Natural Gas Growth Rate: 1 .0%/yr (1 990-2000) 

Light Fuel Oil Growth Rate: -1 .3%/yr (1990-2000) 
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Households Growth Rate: .49%/yr (1 990-2000) 
Commercial 



Commercial / Industrial 

(Fuel) 

Electricity: 
Natural Gas: 
Light Fuel Oil: 

(Indicators) 

#of Employees: 

Municipal 



(Fuel) 

Electricity: 
Natural Gas: 
Light Fuel Oil: 
Diesel: 
ULSD: 
Gasoline: 

(Indicators) 

#of Employees: 

(Forecast Builder) 

Electricity Growth Rate: 
Employee Growth Rate: 

Transportation 

(Emissions Source) 

Vehicle-miles Traveled: 



1,000,463,924 kWh (2002) 
66,032,771 therms (2002) 
2,282,106 gallons (2002) 



73,365 employees (2000 and 2004) 



79,790,992 kWh (-2002, UBWPAD data 2006) 
9,083,990 therms (2002, UBWPAD data 2006) 
788,614 gallons (Oct 2002 - Oct 2003, UBWPAD data 2006) 
246 thousand gallons (Oct 2002 - Oct 2003) 
1 million vehicle miles (2005) (Transit Bus) 
1 ,154,780.5 gallons (Oct 2002 - Oct 2003) 



4,110 municipal employees (2004) 



1.3%/yr (19997-2002) 
2. 1%/yr (1990-2000) 



968.4 million vehicle-miles traveled (2000) 



(Emissions Source in Forecast Year (2010)) 

Vehicle-miles Traveled: 1,089.4 million vehicle-miles traveled (2010) 



Report 



2002 city population: 



174,962(2002) 



Government Analysis Module 
Buildings 

Schools 



(Fuel) 



Electricity: 
Natural Gas: 



Other Buildings 

(Fuel) 

Electricity: 
Natural Gas: 

All Buildings 

(Fuel) 

Light Fuel Oil: 



23,530,572 kWh (-2002) 
1,638,300 therms (2002) 



19,788,348 kWh (-2002) 
473,900 therms (2002) 



768,611 gallons (Oct 2002 - Oct 2003) 



Vehicle Fleet 



(Fuel) 



Diesel: 



246 thousand gallons (Oct 2002 - Oct 2003) 



Department of Public Works 
(Fuel) 

Gasoline: 268.856 thousand gallons (Oct 2002 - Oct 2003) (Light Truck/SUV/Pickup) 

Holden Reservoir 
(Fuel) 

Gasoline: 14.971 thousand gallons (Oct 2002 - Oct 2003) (auto full size) 

Hope Cemetery - Parks Department 
(Fuel) 

Gasoline: 6.198 thousand gallons (Oct 2002 - Oct 2003) (auto full size) 

Green Hill - Parks Department 
(Fuel) 

Gasoline: 4.829 thousand gallons (Oct 2002 - Oct 2003) (auto full size) 

Police Department 
(Fuel) 

Gasoline: 247.645 thousand gallons (Oct 2002 - Oct 2003) (auto full size) 

Fire Department 
(Fuel) 

Gasoline: 24.205 thousand gallons (Oct 2002 - Oct 2003) (Light Truck/SUV/Pickup) 

Airport 
(Fuel) 

Gasoline: 10.684 thousand gallons (Oct 2002 - Oct 2003) (Light Truck/SUV/Pickup) 

UBWPAD 
(Fuel) 

Gasoline: 4.748 thousand gallons (FY2006) (Light Truck/SUV/Pickup) 

Diesel: 5.189 thousand gallons (FY2006) (Heavy Truck) 
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School Buses 
(Fuel) 

ULSD: 



1 million vehicle miles (2005) (Transit Bus) 



Streetlights 



Streetlights 
(Fuel) 

Electricity: 1 0,807,759 kWh (2002) 

Traffic Lights / Recreational Lights 
(Fuel) 

Electricity: 6,672,713 kWh (-2002) 



Water/Sewag e 



UBWPAD 

(Fuel) 

Electricity: 
Natural Gas: 
Light Fuel Oil: 

Water Treatment 

(Fuel) 



Electricity: 



Waste 



(Emissions Source) 

Waste Incinerated: 

(Emissions Source) 
Compost: 

(Forecast Builder) 

Waste Growth Rate: 

Waste In Place 

Landfill Name: 
V\^ste in Place: 
Opening Year: 
Closing Year: 



15,914,800 kWh (2002) 
6,971 ,790 therms (2002) 
20,003 gallons (2000) 



3,076,800 kWh (2002) 



37,000 tons (2003) 
20,000 tons (2005) 
2.3%/yr 



Greenwood Street Landfill 

2,150,000 tons 

1973 

1985 



Methane Recovery Factor: 0% 



CACPS Output Emissions Data for Inventory Charts 



WORCESTER'S EMISSIONS by SECTOR 

Figure 8 

eC02 (tons) 
Commercial / Industrial 8 1 3 1 06 

Municipal 106298 

Transportation 652223 

Waste 95240 

Residential 5423 1 8 

Elearidt/ 152871 

Light Fuel Oil 142400 

Natural Gas 247047 

TOTAL 2,209,185 



RESIDENTIAL EMISSIONS BY SOURCE 
Figure 9 





eC02 (tons) 


Energy (MWh) 


Efficiency 


Electricity 


28 


19 


,68 


Light Fuel Oil 


26 


24 


,92 


Natural Gas 


46 


57 


1,24 



WORCESTER'S EMISSIONS by SOURCE 

Figure 1 1 

eC02 (tons) 
Diesel I 10315 

Electricity 561815 

Gasoline 541908 

Light Fuel Oil 177927 

Natural Gas 71 I 135 

ULSD 1936 

Waste 95240 

TOTAL 2,209,185 



MUNICIPAL EMISSIONS BY SECTOR 

Figure 13 

eC02 (tons) 
Buildings 88835 

Streetlights 409 1 

Traffic and Rec Lights 2526 

Vehicles 10846 

Waste 95240 

TOTAL 201,538 



ELECTRICITY CONSUMED BY MUNICIPAL BUILDINGS 

Figure 14 

eC02 (tons) 
Schools 8908 

Sewage 6025 

Water I 1 65 

Airport 961 

Other 6530 



RESIDENTIAL AND SOME MUNICIPAL WASTE 
Figures 16 and 17 





Recycling 


Incinerator 


Total Waste 


Recycling as a % of Waste 


1994 


13,103 


22,810 


35,913 


36,49% 


1995 


1 2,729 


24,076 


36,805 


34,58% 


1996 


12,374 


24,362 


36,736 


33,68% 


1997 


9,887 


24,474 


34,361 


28,77% 


1998 


9,917 


25,650 


35,567 


27,88% 


1999 


10,145 


26,343 


36,488 


27,80% 


2000 


10,845 


27,875 


38,720 


28,01% 


2001 


9,575 


29,084 


38,659 


24,77% 


2002 


9,529 


28,596 


38,125 


24,99% 


2003 


9,965 


27,868 


37,833 


26,34% 


2004 


9,992 


27,427 


37,419 


26,70% 


2005 


9,735 


26,864 


36,599 


26,60% 


Figure 1 5 


Tons (2005) 








Recycling 


9,735 








Incinerator 


26,864 








Compost 


20000 









ANNUAL ELECTRICITY CONSUMPTION BY HOUSEHOLDS 

Figure 18 

Year kWh 

1997 5561 

1998 5608 

1999 6021 

2000 6062 

200 1 6276 

2002 6467 
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GRANTS 



Title: 

Funder: 

Award: 



Use: 



Due Date: 



Climate Protection Grant 

MassDEP and EOEA 

$100,000 available. The Idling Reduction Toolkit value ranges from $500 to 

$2,000, depending on the population of the municipality. The retrofit equipment 

is valued at approximately $1,200 per vehicle. 

Anti-idling campaign, diesel retrofits, or anything else that would help reduce 

greenhouse gas emissions. Must be a CCP community. 

March 6, 2006 



Title: 

Funder: 

Award: 

Use: 

Due Date: 

Summary: 



Further Info: 



Municipal Waste Reduction & Climate Protection Grants 

Mass DEP 

$7,500 to $25,000 (for climate protection grants) 
Many types of grants available 
September 15, 2006 

This application provides municipalities, schools and regional groups 
with the means to qualify for waste reduction and water conservation 
equipment, consumer education materials, Pay-as-You-Throw grant assistance, 
home composting equipment, rain barrel and water conservation home 
epuipment, school chemical management/clean out, idling reduction, diesel 
retrofit technology, and technical assistance (in Climate Protection or Waste 
Reduction) from MassDEP. 

NEW IN FY07 - Climate Protection Grants To be eligible for a 
Climate Protection Grant, a city or town must be registered or in the process 
of registering to become a Cities for Climate Protection partner, as part of 
ICLEI. More information can be found at www.iclei.org or by contacting Kim 
Lundgren at 617-635-3853. Climate Protection grants will support activities 
identified in a community's Local Action plan or other climate protection 
planning document. 
http://vtfvtfvtf.mass.gov/dep/recycle/mvtfrgin07.pdf 



Title: 

Funder: 

Award: 

Use: 

Due Date: 

Further Info: 



Environmental Stewardship Grant 

Entergy 

Up to $250K expected to be available, award range generally $5K to $25K 

Energy Efficiency and Renewable Energy 

March 10,2006 

Online application 

http://www.entergy.com/our_community/environmental_grants.aspx 
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Title: 

Funder: 

Award: 



Use: 
Due Date: 

Summary: 



Healthy Communities Grant Program 

EPA New England 

Grants may be requested for amounts ranging from $5,000 - $30,000 for one to 

two year project periods starting October 1, 2006. Although the project period 

can last up to two years, the total amount requested for federal resources 

cannot exceed $30,000. 

Multiple 

One-Page Project Summaries due on 04/05/06 

Full Proposals due on 05/26/06 

The Healthy CommunitiesGrant Program is EPANew England's main competitive 

grant program to work directly with communities to reduce environmental 

risks, protect and improve human health and improve the quality of life. The 

Healthy Communities Grant Program will achieve this through identifying and 

funding projects that: 

Target resources to benefit communities at risk [environmental justice areas 

of potential concern, places with high risk from toxic air pollution, urban areas 

and sensitive populations (e.g. children, elderly, others at increased risk)]. 

Assess, understand, and reduce environmental and human health risks. 

Increase collaboration through community-based projects. 

Build institutional and community capacity to understand and solve 

environmental and human health problems. 

Achieve measurable environmental and human health benefits. 



Title: 
Funder: 
Award: 
Use: 



Due Date: 
Summary: 



Further Info: 



Pew Charitable Trusts Grant 

The Pew Charitable Trusts 

Varies; median $300,000 

Applicable to 501(c)3; many uses under sections of Advancing Policy Solutions, 

Informing the Public, and Supporting Civic Life. Environment is a part of 

Advancing Policy Solutions and (see desc. of environment below). The PEW 

also has a specific focus on Global Warming. 

Annual; first step is to submit 1 page proposal 

The environmental work of the Trusts employs science, law, public education 

and advocacy, aimed at halting and ultimately reversing the trends that are 

threatening nature. They work collaboratively with a host of colleagues and 

institutions representing a broad spectrum of American life. 

http://www.pewtrusts.com/grants/index.cfm 



VARIOUS CLEAN ENERGY GRANTS 
MTC - Renewable Energy Trust 

http://www.masstech.org/RenewableEnergy/solicitations/index.htm 

CLEAN ENERGY PROGRAM 

http://www.masstech.org/renewableenergy/cleanenergy.htm 

This program seeks to increase both the supply of and demand for renewable energy. On the 
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supply side, it supports both utility-scale and community-scale energy projects that harness the 
wind, sun, and bioenergy. On the demand side, it educates citizens, teachers, and students, 
and advances the green electricity market by giving consumers objective information and 
attractive choices. 

Education and Outreach: 

The K-12 Education Initiative educates the next generation of consumers and 

voters by incorporating renewable energy into the curriculums of schools throughout 

Massachusetts. 

The Public Awareness Initiative encompasses a wide range of activities, including 
the Clean Energy Tour, that seek to increase the profile of renewable energy with the 
public. Grants are available for public education. 

Consumer Clean Energy Purchasing : 

The Clean Energy Choice program makes it more desirable, more beneficial, and 
safer for consumers to make voluntary green electricity purchases. The program 
enables some payments to be tax deductible for federal income taxes and provides 
matching grants that benefit consumers' communities and low-income residents. 



Title: 

Funder: 

Award: 

Use: 

Due Date: 

Further Info: 

Title: 

Funder: 

Award: 

Use: 

Due Date: 

Summary: 



Further Info: 



Clean Energy Choice^ 

MTC 

Dependent on Residents, Non-competitive 

To Support Clean, Renewable Energy 

NA 

www.cleanenergychoice.org 

Clean Energy Choice - Low Income 

MTC 

Varies (last round $350,000 total) 

To support clean energy in low-income areas in MA 

Varies 

This Solicitation seeks to fund projects with the greatest likelihood 

of providing meaningful benefits to low-income residents. Proposals 

are limited to a focus on non-residential buildings (i.e. under this 

solicitation MTC will fund EE improvements and RE installations on 

buildings such as community centers, senior centers, food banks, etc.) 

where significant benefits to low-income residents are provided. 

MTC recognizes that in most cases it makes economic sense 
to invest in energy efficiency measures prior to installing renewable 
energy electricity generation equipment. Therefore this Solicitation 
allows that proposed implementation project budgets may be 
structured so that up to 30% of funds will go to the implementation 
of EE measures and the remainder of the funds will go to the 
implementation of RE installations. Energy efficiency efforts need to be 
ones that would not have happened without RET funds. 
http://www.masstech.org/Grants_and_Awards/CEC/CEC_rfp.html 
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Clean Energy Development: 

The Predevelopment Financing Initiative provides financial assistance to developers 
as they undertake the high-risk, early-stage activities related to the development of 
new renewable energy facilities. 

The Community Wind Collaborative helps cities and towns across the 
Commonwealth develop small-scale, community-owned wind projects. The Trust is 
currently working with more than 40 communities. 

Planning and Policy: 

Siting & Planning activities provide communities and regions within the 
Commonwealth with tools and resources they need to make sound renewable energy 
decisions. MTC encourages open constructive dialogue among constituencies that have 
an interest in the outcome of proposed projects. 

GREEN BUILDINGS AND INFRASTRUCTURE 

http://www.masstech.org/renewableenergy/green buildings.htm 

This program promotes the use of renewable energy technologies in all types of buildings 
and other distributed applications. It has provided funding to a wide range of green building 
projects, solar installations, and infrastructure improvements. It encourages efforts that help 
the marketplace to value and support green buildings and renewable energy installations. 



Title: 
Award: 
Use: 

Due Date: 
Further Info: 

Title: 

Award: 

Use: 

Due Date: 
Further Info: 

Title: 

Award: 

Use: 

Summary: 



Further Info: 



Small Renewables 

up to $50,000 

small renewable generation systems (up to 10 kW in size) 

Rolling 

http://www.masstech.org/renewableenergy/small_renewables.htm 

Large Renewables 

up to $40,000 for feasibility, $75,000 for design, $500,000 for const, 
large renewable energy generation systems (more than 10 kW in size) 
Organizations can apply for feasibility or design and construction grants. 
February 2007 
http://www.masstech.org/renewableenergy/large_renewables.htm 

Green Affordable Housing Initiative: Sun Power for Energy Star 

up to $50,000 

PV under 3.5KW on homes 

Installation incentives for affordable ENERGY STAR Qualified New Homes, 

through a $1.5 million partnership with the investor-owned utility Joint 

Management Committee (JMC), through the Sun Power for ENERGY STAR® 

Homes program. 

http://www.masstech.org/renewableenergy/green_buildings/afford/sun_ 

power.html 
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Title: Green Affordable Housing Initiative: Massachusetts Green 

Communities 
Award: up to $30,000 for feasibility studies, $50,000 for renewable energy system 

design, $500,000 for renewable energy system installation 
Summary: Feasibility, Design and Construction incentives for larger multifamily 

affordable rental housing developments that meet ENERGY STAR standards, 

and are pursuing loan funding through MassHousing, or are receiving 

Commonwealth Affordable Housing Trust Funds, as part of the Massachusetts 

Green Communities™ partnership. 
Further Info: http://www.masstech.org/renewableenergy/green_buildings/afford/green_ 

communitites.html 

Previous programs for Green Buildings and Infrastructure include the Green Schools 
Initiative, the Green Buildings Initiative, the Fuel Cell Initiative, and the Solar-to- 
Market Initiative. 

INDUSTRY INVESTMENT AND DEVELOPMENT (II&D) PROGRAM 

http://www.masstech.org/renewableenergy/industry_support.htm 

This program accelerates job growth, economic development, and technological innovation 
in the Massachusetts renewable energy industry. It makes direct investments to catalyze 
new product commercialization, builds networks and provides services that better enable 
companies to access capital and other vital resources, and strive to lower barriers to success for 
entrepreneurs in the state. 

No current programs. Previous programs include Emerging Technology Demonstration (ETD) 
Program. 

POLICY UNIT 

http://www.masstech.org/renewableenergy/public_policy.htm 

The policy unit of the Renewable Energy Trust collaborates with interested stakeholders 
to address market and regulatory barriers that block the increased availability, use, and 
affordability of renewable energy. 

No current programs. 
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GRANT SEARCH KEYWORDS 

Climate Change 

Global Warming 

Greenhouse Gas Emissions 

C02 

Energy Use 

Emissions 

environmental 

sustainability 

Renewable 

Cities for Climate Protection 

Biodiesel 

Hybrid 

Solar 

Wind 

Hydro 

Efficiency 

Green 

OTHER GRANT FUNDING SOURCES 

http://foundationcenter.org/ 

http://vtfvtfvtf.eere.energ y. gov/state energy program/ projects state.cfm 

http://vtfVtfVtf.mass.gov/doer/ 

http://vtfvtfvtf.grants.gov/ 

http://vtfVtfVtf.epa.gov/ogd/competition/open avtfards.htm 

http://vtfvtfvtf.mass.gov/dep/recycle/recavtfgr.htm 



FUNDING RECEIVED BY NEWTON, MA 



Project 


Funding Source 


Amount 


Million Solar Roofs partnership 


US Dept. of Energy (USDOE) 


$30,000 


NSHS green design and solar energy 


Mass. Renewable Energy Trust (MRET) 


$625,000 


Sunergy program implementation 


MRET (MTC) 


$45,000 


Sunergy coordinator staff position 


USDOE 


$40,000 


NNHS green design feasibility study 


MRET (MTC) 


$20,000 


Utility rebates for energy efficient retrofits 


NSTAR Electric & Keyspan Energy 


Over $400,000 
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UTILITY FUNDING PROGRAMS 

NATIONAL GRID 

vtfVtfVtf.nationalgridus.com/masselectric/busmess/energyeff/energyeff.asp 

National Grid's energy efficiency programs can help improve the energy efficiency at an existing 
or new facility by lowering operation and maintenance costs. 

LARGE BUSINESS PROGRAMS 

You can benefit from a collection of energy efficiency services whether you have an existing 
facility that needs improvement or you're building a new facility. 

NEW CONSTRUCTION INCENTIVES 
(Design 2000plus) 

Design 2000plus offers technical assistance and financial incentives to large 
commercial and industrial customers who are building new facilities, adding capacity 
for manufacturing, replacing failed equipment or undergoing major renovations. 

We offer financial incentives through the programs listed below to help defray costs of 
improvements. Through our Custom Projects program, incentives of up to 75% of the 
additional cost for efficiency upgrades are available. Even higher incentives and a wide 
variety of energy efficient opportunities are available through our other programs. For 
more information, contact your Business Services Office. 

• Lighting & Controls 

• HVAC Systems 

• Motors 

• Custom Projects 

• Compressed Air 

• Variable Speed Drives 

EXISTING FACILITY INCENTIVES 
(Energy Initiative) 

We offer technical assistance and incentives to help you purchase and install the energy 
efficient equipment and systems for your facility. Through our Custom Project program, 
incentives of up to 45% of the project cost are available. Review the other programs 
listed below for more energy efficient opportunities. 

Lighting & Controls 

HVAC Systems 

Motors 

Custom Projects 

Compressed Air 

Variable Speed Drives 
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SERVICES 

Find out more about the services we offer to help make it easy for you to install energy 
efficient technologies. 

• Technical Assistance— Engineering and support services available to assist you in 
getting projects underway. 

• Turnkey Services— Authorized, qualified vendors to help you identify and install your 
energy efficient opportunities. 

• Commissioning— A quality control process to ensure that your heating, cooling, and 
other mechanical systems work efficiently together to save energy and reduce your 
operating costs. 

• Lamp and Ballast Recycling— Provides recycling for older lighting lamp and ballast 
containing toxic PCBs subject to regulations. 

• Buyers Alliance— Lighting equipment discounts on quality lighting energy efficient 
products. 

• Financing— Designed to help assist you with funding for qualifying energy efficiency 
projects without disrupting your budget. 

SMALL BUSINESS PROGRAM 

For business customers with an average demand use of 200 kilowatts or less (or 40,300 kilowatt- 
hours or less) per month, we can help you reduce your company's energy costs by installing 
energy efficient equipment. 

• We can provide a free energy audit and report of recommended energy efficiency 
improvements 

• We pay 80% of the cost of the installation of energy efficient equipment and you can finance 
the remaining 20% interest free for up to 24 months. 

• Cost-cutting, energy efficient equipment available through this program includes: 

• Lighting Upgrades 

• Energy Efficient Time Clocks 

• Photo Cells For Outdoor Lighting 

• Occupancy Sensors 

• Programmable Thermostats 

• Walk-in Cooler Measures 

Register for Free Energy Audit 

Registration Form— If you are interested in reducing your business' energy costs, schedule a free, no 
obligation energy audit by completing this online form. You can also call us at 1.800.332.3333. 
Additional Information 

• Small business brochure (pdf) 

TRAINING & EDUCATION 

Learn more about energy efficient technologies and how you can apply them to your business. 
Explore additional resources for managing your energy costs. 

BUILDING OPERATOR CERTIFICATION 

This program is a competency-based training and verification program for building 
operators designed to improve the energy efficiency of commercial and industrial 
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buildings. Building operators can earn certification by attending training sessions and 
completing project assignments in their facilities. The training and certification initiative 
is designed to replicate a program developed in the Northwest United States by the 
Northwest Energy Efficiency Council. The initiative is sponsored by several gas and 
electric utilities in the Northeast region and administered by the Northeast Energy 
Efficiency Partnerships. 

• Training seminars on operating your facility efficiently. 

• Level 1 Certification Program - participants must attend eight classes (seven 
one-day and one two-day), and complete all exams and job related application 
projects. 

• Level 2 Certification Program - participants are certified and must attend four 
core classes (three one-day and one two-day), and two elective classes, complete 
exams and assigned projects. 

• Complete details available at the Northeast Energy Efficiency Partnerships: Building 
Operator Certification website*. 

COMPRESSED AIR CHALLENGE 

Nationally recognized programs and seminars developed by a national collaborative of 
government and private industry organizations committed to promoting compressed air 
system efficiency. 

• Fundamentals of Compressed Air Systems 

• Advanced Management of Compressed Air Systems (Level II) 

ENERGY STAR® 

As an ENERGY STAR partner, we promote continuous energy performance improvement 
in commercial and industrial facilities. We work together with ENERGY STAR to bring 
your organization financial and technical assistance, tools, and information to help you 
better manage energy, which can reduce operating costs and pollution. 

We are partnering with ENERGY STAR in the new construction and existing facility 
markets. Some programs in which you can participate include: 

• New Construction Incentives (for large businesses) 

• Existing Facility Incentives (for large businesses) 

• Our Small Business Program 

ENERGY STAR recognizes superior performance in buildings and organizations, helps 
businesses and public organizations save money, and helps protect the environment 
through reduced energy use. As the government-backed, trusted symbol for energy 
efficiency, the ENERGY STAR label also identifies highly efficient products and designates 
superior energy performance in homes. For more information about ENERGY STAR, visit 
www.energystar.gov* . 

ADDITIONAL RESOURCES 

Use these resources and information to help manage your energy costs. 
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ESource Information: Managing Energy Costs 

• Colleges and Universities (pdf) 

• Grocery Stores (pdf) 

• Hospitals (pdf) 
Hotels (pdf) 

• Motels (pdf) 

• Office Buildings (pdf) 

• Restaurants (pdf) 

• Retail Buildings (pdf) 

• Schools (pdf) 



Additional Information 

The Alliance to Save Energy website* 

The American Council for an Energy-Efficient Economy website* 

The Consortium for Energy Efficiency website* 

The Energy Center of Wisconsin website* 

U.S. Department of Energy: The Energy Efficiency and Renewable Energy Network 

website* 

EnergyStar website* 

New Building Institute website* 

The Northeast Energy Efficiency Council website* 

The Northeast Energy Efficiency Partners website* 

The Northwest Energy Efficiency Alliance website* 



NSTAR Gas 

Our menu of recently enhanced energy-efficiency programs offer our customers the opportunity to 
reduce energy consumption and save money, while maintaining or improving working conditions. 
www.nstaronline.com/residential/energy_efficiency/gas_programs/ 

PROGRAMS 

(Please note: Customers on rate G-53 or T-1 are not eligible for participation in these energy 
efficiency programs.) 



CUSTOM PROGRAM 

Save energy and money with high-efficiency gas technologies. NSTAR's Custom Program will pay 
up to 50% of the incremental cost between standard and high-efficiency equipment. Some of the 
covered technologies include: 



Desiccant dehumidification 

Condensing boilers and furnaces greater than 300,000 BTU 

Direct contact water heaters 

Combustion controls 

Double-effect absorption chillers 

Waste heat recovery 



For more information, please contact NSTAR at 781-441-8592, 1-800-592-200 or email C_and_ 
I_Energy_Efficiency@nstaronline.com. 
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SMALL BUSINESS HIGH-EFFICIENCY HEATING REBATES 

Need new heating equipment? Purchase high efficiency-rated heating equipment (300,000 BTU 
max) for your business and increase your benefits of saving energy with a rebate check for the 
following: 

• $500 for forced hot water boilers greater than or equal to 85% AFUE (Annual Fuel Utilization 
Efficiency). 

• $200 for steam boilers greater than or equal to 82% AFUE. 

• $400 for warm air furnaces with an AFUE rating of at least 92% and equipped with an electronic 
commutated motor (ECM) or equivalent advanced furnace fan system. 

• $150 for furnaces greater than or equal to 90% AFUE. 

SMALL BUSINESS HIGH-EFFICIENCY WATER HEATING REBATES 

Need new gas water heating equipment? NSTAR Gas offers a $300 rebate toward the purchase of 
high-efficiency indirect-fired gas water heaters. 

INFRARED HEATING EQUIPMENT REBATES 

Infrared gas heating equipment is the perfect choice for warehouses, loading docks, garages and 
other types of facilities where maintaining temperatures is difficult. With this program, get a 
$500 rebate for each legally installed low-intensity infrared heating unit. 

HIGH EFFICIENCY FRYER REBATES 

NSTAR Gas now offers rebates of $300 to $500 when you purchase an eligible high efficiency 
fryer, depending on the model you choose. High efficiency fryers use 15 to 50 percent less 
energy than typical gas-fired models. 

HOW TO APPLY 

1. To receive an application form for any of the above four programs, call 800-232-0672 or visit 
gasnetworks.com to print a rebate application. 

2. Mail the completed application along with a copy of the invoice for the equipment purchase 
and installation. 

Upon verification of specifications noted above, a rebate check will be mailed to you. Rebates are 
available on a first-come, first-served basis. Program subject to change without notice. 

ENERGY SERVICE COMPANIES 

Energy Services Performance Contracts* 

Energy services performance contracting is a common way toimplement energ;y efficiency 
improvements and frequently coversfinancing lor the needed equipment. An energy services 
performancecontract is an agreement between a government and a private energy services 
provider, or ESP. The ESP identifies and evaluatesenergy-saving opportunities and recommends 
improvementsthat can be paid for through savings. The ESP usually guarantees that savings will 
meet or exceed annual payments to cover all proiect costs. If the savings do not materialize, the 
ESP pays the dithrence. The contract clearly identifies the procedures by which these 
savings are to be measured and verified. 
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A common concern is the ESP's ability to meet future obligations should the energy savings 
not occur. Investment-grade ESPs will support the transactions with their strong balance sheets. 
Some transactions include the creation of a reserve fund to cover potential shortfalls. Other 
security enhancements may take the form of performance bonds or letters of credit. 

Performance contracts come in all shapes and sizes. They can be tailored to provide 
comprehensive solutions to energy waste, to take advantage of efficiency opportunities, and to 
supply needed products and services. Careful review of most performance contracts will reveal 
three related but independent offerings-a project development agreement (identifying what needs 
to be done to save the money), an energy services agreement (showing how to continue to save 
after the equipment has been installed), and a financing agreement. 

The most popular performance contract used in the public sector is called a guaranteed 
savings agreement. A guaranteed savings agreement bundles equipment purchasing and 
performance guarantees, and it also may include financing, maintenance, and energy costs. 
Analyzing the performance contract by its component parts allows any organization to evaluate 
which activities are best handled internally and which should be outsourced. For example, ESPs 
usually borrow at taxable interest rates, whereas public agencies are able to issue lower cost 
tax-exempt obligations. Therefore, financing is usually less expensive when provided by the 
government. 

Properly structured performance contracts can be treated as an operating expense, and the 
energy savings can be used to pay for equipment, engineering audits, and services. Governments 
can overcome the aforementioned lack of time and lack of expertise barriers by outsourcing the 
work to qualified, reputable energy services providers using a performance contract. 

*Excerpt and tables from "Financing Energy Efficiency Projects" Neil Zobler and Katy Hatcher 
Government Finance Review, February 2003 
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200.000 


s 
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COMPARING FINANCING OPTIONS FOR ENERGY PROJECTS 
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http://www.nationalgridus.com/masselectric/business/programs/programs.asp 

ENERGY PROFILER ONLINE"'^ 

Sign up to take advantage of Energy Profiler Online™, a tool that provides you with access to your 
facility's interval load data. 

Easy Access to Your Energy Information 

Energy Profiler Online™ allows you to understand how your electricity is used within your operation 
over time. 

• Review load shapes by day, week and month 

• Improve your budgeting and reporting capabilities 

• Password protected— you decide who can access and review the information 

• Manage your energy consumption— identify what's normal and abnormal usage 

• View load profiles, usage history and information for multiple sites from previous months 
or years 

• See the results of your energy efficiency and conservation efforts at each site 

• Guide for information to shopping wisely with power suppliers 

• Optional— ability to monitor your power factor 

• Shift your energy usage to lower-cost time periods and move dollars to the bottom line 

Annual Fee & Enrollment 

Enroll for less than a dollar a day! 

• $321 annually for the service at your facility 

• $275 annually for each additional facility, requested at the same time 
To enroll, complete the enrollment form (pdf). 

For more information, please contact your Account Manager or email us, 

ENHANCED METERING 

Choose from Modem or Pulse service to collect your meter data for analysis. 

MODEM SERVICE 

We will upgrade existing metering to include a meter equipped with a modem that will collect 
electricity usage data every 15 minutes. 

• You purchase, install, and maintain a phone line to your meter location. 

• We will connect the meter to your phone line and then call the meter daily to provide 
your facility's interval data. 

• With the appropriate software and your phone line, you can access your meter data and 
perform your own analysis. 

Fees & Enrollment 
Payment plan choices: 

• A one-time fee of $270.49 

• An on-going fee of $12.29 per month, per meter 
To enroll, complete the enrollment form (pdf). 
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PULSE SERVICE 

We upgrade existing metering to include a meter equipped with a pulse output for use with your 
own energy management system. 

• You purchase, install, and maintain a pulse recorder near your meter location. 

• We will connect the pulse outputs from the meter to a pulse interface device to which you 
can attach. 

• With your pulse recorder in place, you can collect your facility's energy usage data and 
review via your own energy management system and/or translation software. 

Fees & Enrollment 
Payment plan choices: 

• A one-time fee of $132.06 

• An on-going fee of $6.00 

To enroll, complete the enrollment form (pdf). 

DEMAND RESPONSE PROGRAMS 

Demand response programs focus on reducing customers demand (kW) for a few critical hours 
during the year. Together with ISO-New England, we offer demand response programs for 
customers > 200 kW with at least 100 kW of curtailable load that encourage facility managers to 
lower energy use during certain key conditions: 

• Tight power supply 

• Local distribution equipment approaching capacity limits 

• When wholesale power supply prices are expected to exceed $100 per mWh 

You will receive credits on your electric bill if you participate in a demand response program. In 
addition, lowering your peak demand through demand response may enable you to negotiate a 
lower price from your power supplier. 
To Participate 

• Contact Doug Smith 

To assist you in identifying ways to participate 

• Enroll in Energy Profiler Online™ to review your load profile. 

• Obtain a Demand Response audit that will assist you in identifying ways to participate in 
ISO NE's Demand Response programs. 

Load Response Program Agreement Forms 

• Real-Time Response Program via Low Tech Option (pdf) 

• Real-Time Response Program via Super Low Tech Option (pdf) 
Additional Information 

• Energy Profiler Online Presentation (pdf) This provides information on the Energy Profiler 
Online service. 

• Retail Mall Demand Response - Case Study (pdf) This shows the impact on a customer's 
load by participating in a demand response event. 

• Sample Demand Response Audit (pdf) This is an example of the load information and 
action plan a customer receives from a demand response audit. 

• ISO-New England— Load Response Event Summary Archive This shows the most recent 
demand response events called by ISO-NE. 

• ISO New England— Location Marginal Price Map* This shows the current real time and day 
ahead LMP prices by load zone. 

• ISO New England— Demand Response Summit April 23, 2004* These are informative 
presentations on ISO-New England's Demand Response programs 
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c3 

He 

Q S 

o 
U 



'£ 8- 

U G 



u 
« Q 

u ^ 

o 

Q_ 



0) oS 

C '^ 

-£ ^ 

« o -S 

.2 ^ i 



U o 



o3 



ill ^ 



Q^- 





Capital 

Asset 

Management 


Central 
Garage 


60 

's_ 

OJ 
OJ 

'60 
LU 


OJ OJ 1- 
. O OJ 

Q_ "^ 


± 

OJ 
OJ 

i- 


OJ 

VI 

o 
U 

o 


Sewer 
Enterprise 


08 60 

tfi — 
OJ C 


Traffic 
Engineering 


Water 
Enterprise 































































^ o 



< 




u 



u 



M-5 

< o 



OJ 



OJ 



OJ o 

U o 



LU o 

u 









c 






-g 












^ 


OJ 

Q 


. 





?J o 



60 s- 



:£ tS < 





M 




c 


u 


OJ 


F 


f- 




Q. 


c 




O 




u 




LU 






Q 







II 

'oj T. 
Z 03 



OS ^ 


w) 2 


ann 
egu 


Q_ cC 




unicipal Government Organization 



2U 
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Top rated vehiclies in terms on fuel efficiency. More detailed information is available. 
Source: http://www.epa.gov/emissweb/ 



Year 


Model 


Displ 


Cyl 


Trans 


Drive 


Fuel 


Veh Class 


Air 
Pollution 

Score 


City 
MPG 


Hwy 
MPG 


GHG 

Score 


Smart 
Way 
Score 


2006 


ACURA RSX 


2 


{4cyl) 


Man- 5 


2WD 


Gasoline 


small car 


6 


27 


34 


8 


yes 


2007 


AUDI A3 


2 


{4 cyl) 


Auto-S6 


2WD 


Gasoline 


station wagon 


7 


25 


32 


7 


yes 


2007 


AUDI A3 


2 


{4 cyl) 


Man- 6 


2WD 


Gasoline 


station wagon 


7 


23 


32 


7 


yes 


2006 


AUDI A3 


2 


{4 cyl) 


Auto-S6 


2WD 


Gasoline 


station wagon 


7 


25 


31 


7 


yes 


2006 


AUDI A3 


2 


{4 cyl) 


Man- 6 


2WD 


Gasoline 


station wagon 


7 


23 


32 


7 


yes 


2007 


AUDIA4Avant 


2 


{4 cyl) 


Auto-S6 


4WD 


Gasoline 


station wagon 


7 


22 


30 


6 


yes 


2007 


AUDIA4Avant 


2 


{4 cyl) 


Man- 6 


4WD 


Gasoline 


station wagon 


7 


22 


31 


6 


yes 


2006 


AUDIA4Avant 


2 


{4 cyl) 


Auto-S6 


4WD 


Gasoline 


station wagon 


7 


22 


30 


6 


yes 


2006 


AUDIA4Avant 


2 


{4 cyl) 


Man- 6 


4WD 


Gasoline 


station wagon 


7 


22 


31 


6 


yes 


2007 


CHEVROLET Aveo 


1.6 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


7 


27 


37 


8 


yes 


2007 


CHEVROLET Aveo 


1.6 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


6 


27 


37 


8 


yes 


2007 


CHEVROLET Aveo 5 


1.6 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


7 


27 


37 


8 


yes 


2007 


CHEVROLET Aveo 5 


1.6 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


6 


27 


37 


8 


yes 


2007 


CHEVROLET Colorado 


2.9 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


pickup 


6 


20 


26 


5 


no 


2007 


CHEVROLET Colorado 


2.9 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


pickup 


6 


20 


26 


5 


no 


2006 


CHEVROLET Colorado 


2.8 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


pickup 


6 


20 


27 


6 


no 


2006 


CHEVROLET Colorado 


2.8 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


pickup 


6 


20 


27 


6 


no 


2006 


CHEVROLET Express 1500 


4.3 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


1 


15 


19 


3 


no 


2006 


CHEVROLET Express 2500 


4.3 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


1 


15 


19 


3 


no 


2007 


CHEVROLET HHR 


2.2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


6 


23 


30 


6 


no 


2007 


CHEVROLET HHR 


2.4 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


6 


23 


30 


7 


yes 


2007 


CHEVROLET HHR 


2.2 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


SUV 


6 


22 


30 


6 


no 


2007 


CHEVROLET HHR 


2.4 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


SUV 


6 


22 


30 


6 


no 


2006 


CHEVROLET HHR 


2.2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


6 


23 


30 


6 


no 


2006 


CHEVROLET HHR 


2.2 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


SUV 


6 


23 


30 


6 


no 


2006 


CHEVROLET HHR 


2.4 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


6 


23 


30 


6 


no 


2006 


CHEVROLET HHR 


2.4 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


SUV 


6 


22 


30 


6 


no 


2007 


CHEVROLET Malibu 


2.2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


midsize car 


6 


24 


34 


7 


yes 


2006 


CHEVROLET Malibu 


2.2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


midsize car 


6 


24 


32 


7 


yes 


2007 


CHEVROLET Optra Wagon 


2 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


station wagon 


7 


22 


30 


6 


yes 


2007 


CHEVROLET Optra Wagon 


2 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


station wagon 


6 


22 


30 


6 


no 


2007 


CHEVROLETVan 1500 


4.3 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


6 


15 


20 


3 


no 


2007 


CHEVROLETVan 1500 


5.3 


{8 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


6 


15 


20 


3 


no 


2006 


CHEVROLETVan 1500 


5.3 


{8 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


3 


15 


20 


3 


no 


2006 


CHEVROLETVan 1500 


4.3 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


1 


15 


20 


3 


no 


2007 


CHEVROLETVan 2500 


4.3 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


6 


15 


20 


3 


no 


2007 


CHEVROLETVan 2500 


5.3 


{8 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


6 


15 


20 


3 


no 


2006 


CHEVROLETVan 2500 


5.3 


{8 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


3 


15 


20 


3 


no 


2006 


CHEVROLETVan 2500 


4.3 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


1 


15 


20 


3 


no 
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Year 


Model 


Displ 


Cyi 


Trans 


Drive 


Fuel 


Veh Class 


A"r 
Pollution 

Score 


City 
MPG 


Hwy 
MPG 


GHG 

Score 


Smart 
Way 
Score 


2006 


CHRYSLER PT Cruiser 


2.4 


{4 cyl) 


Man-5 


2WD 


Gasoline 


SUV 


6 


22 


29 


6 


no 


2006 


CHRYSLER PT Cruiser 
Convertible 


2.4 


{4 cyl) 


Man-5 


2WD 


Gasoline 


SUV 


6 


22 


29 


6 


no 


2006 


FORD El 50 


4.6 


{8 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


1 


15 


19 


2 


no 


2007 


FORD Escape 


2.3 


{4 cyl) 


Man-5 


2WD 


Gasoline 


SUV 


7 


24 


29 


7 


yes 


2007 


FORD Escape 


2.3 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


6 


23 


26 


6 


no 


2007 


FORD Escape 


2.3 


{4 cyl) 


Man-5 


4WD 


Gasoline 


SUV 


7 


22 


27 


6 


yes 


2006 


FORD Escape 


2.3 


{4 cyl) 


Man-5 


2WD 


Gasoline 


SUV 


7 


24 


29 


7 


yes 


2006 


FORD Escape 


2.3 


{4 cyl) 


Man-5 


4WD 


Gasoline 


SUV 


7 


22 


26 


6 


yes 


2006 


FORD Escape 


2.3 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


6 


22 


26 


6 


no 


2007 


FORD Escape Hybrid 


2.3 


{4 cyl) 


Auto-AV 


2WD 


Gasoline 


SUV 


9.5 


36 


31 


8 


yes 


2007 


FORD Escape Hybrid 


2.3 


{4 cyl) 


Auto-AV 


4WD 


Gasoline 


SUV 


9.5 


32 


29 


8 


yes 


2006 


FORD Escape Hybrid 


2.3 


{4 cyl) 


Auto-AV 


2WD 


Gasoline 


SUV 


9.5 


36 


31 


8 


yes 


2006 


FORD Escape Hybrid 


2.3 


{4 cyl) 


Auto-AV 


4WD 


Gasoline 


SUV 


9.5 


33 


29 


8 


yes 


2007 


FORD Five Hundred 


3 


{6 cyl) 


Auto-L6 


2WD 


Gasoline 


large car 


6 


21 


29 


6 


no 


2007 


FORD Focus 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


small car 


9.5 


27 


34 


7 


yes 


2007 


FORD Focus 


2 


{4 cyl) 


Man-5 


2WD 


Gasoline 


small car 


9.5 


27 


37 


8 


yes 


2007 


FORD Focus 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


small car 


7 


27 


34 


7 


yes 


2007 


FORD Focus 


2 


{4 cyl) 


Man-5 


2WD 


Gasoline 


small car 


7 


27 


37 


8 


yes 


2007 


FORD Focus Station Wagon 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


station wagon 


9.5 


27 


34 


7 


yes 


2007 


FORD Focus Station Wagon 


2 


{4 cyl) 


Man-5 


2WD 


Gasoline 


station wagon 


9.5 


27 


37 


8 


yes 


2007 


FORD Focus Station Wagon 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


station wagon 


7 


27 


34 


7 


yes 


2007 


FORD Focus Station Wagon 


2 


{4 cyl) 


Man-5 


2WD 


Gasoline 


station wagon 


7 


27 


37 


8 


yes 


2006 


FORD Focus Station Wagon 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


station wagon 


9.5 


26 


32 


7 


yes 


2006 


FORD Focus Station Wagon 


2 


{4 cyl) 


Man-5 


2WD 


Gasoline 


station wagon 


9.5 


26 


34 


7 


yes 


2006 


FORD Focus Station Wagon 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


station wagon 


7 


26 


32 


7 


yes 


2006 


FORD Focus Station Wagon 


2 


{4 cyl) 


Man-5 


2WD 


Gasoline 


station wagon 


7 


26 


34 


7 


yes 


2006 


FORD Fusion 


2.3 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


midsize car 


9.5 


24 


32 


7 


yes 


2006 


FORD Fusion 


2.3 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


midsize car 


7 


24 


32 


7 


yes 


2007 


FORD Ranger 


2.3 


{4 cyl) 


Man-5 


2WD 


Gasoline 


pickup 


7 


24 


29 


7 


yes 


2007 


FORD Ranger 


2.3 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


pickup 


7 


21 


26 


6 


yes 


2006 


FORD Ranger 


2.3 


{4 cyl) 


Man-5 


2WD 


Gasoline 


pickup 


3 


24 


29 


7 


no 


2006 


FORD Ranger 


2.3 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


pickup 


3 


21 


26 


6 


no 


2007 


CMC Canyon 


2.9 


{4 cyl) 


Man-5 


2WD 


Gasoline 


pickup 


6 


20 


26 


5 


no 


2007 


CMC Canyon 


2.9 


{4 cyl) 


Man-5 


2WD 


Gasoline 


pickup 


6 


20 


26 


5 


no 


2006 


CMC Canyon 


2.8 


{4 cyl) 


Man-5 


2WD 


Gasoline 


pickup 


6 


20 


27 


6 


no 


2006 


CMC Canyon 


2.8 


{4 cyl) 


Man-5 


2WD 


Gasoline 


pickup 


6 


20 


27 


6 


no 


2007 


GMCSavana 1500 


4.3 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


6 


15 


20 


3 


no 


2007 


GMCSavana 1500 


5.3 


{8 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


6 


15 


20 


3 


no 


2006 


GMCSavana 1500 


5.3 


{8 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


3 


15 


20 


3 


no 


2006 


GMCSavana 1500 


4.3 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


1 


15 


20 


3 


no 


2006 


GMCSavana 1500 


4.3 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


1 


15 


19 


3 


no 


2007 


GMCSavana 2500 


4.3 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


6 


15 


20 


3 


no 


2007 


GMCSavana 2500 


5.3 


{8 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


6 


15 


20 


3 


no 


2006 


GMCSavana 2500 


5.3 


{8 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


3 


15 


20 


3 


no 


2006 


GMCSavana 2500 


4.3 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


van 


1 


15 


20 


3 


no 
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Year 


Model 


Displ 


Cyl 


Trans 


Drive 


Fuel 


Veh Class 


Air 
Pollution 

Score 


City 
MPG 


Hwy 
MPG 


GHG 

Score 


Smart 
Way 
Score 


2006 


GMC Savana 2500 


4.3 


{6cyl) 


Auto-L4 


2WD 


Gasoline 


van 


1 


15 


19 


3 


no 


2007 


HONDA Accord 


2.4 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


midsize car 


6 


26 


34 


7 


yes 


2007 


HONDA Accord 


2.4 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


midsize car 


9.5 


24 


34 


7 


yes 


2007 


HONDA Accord 


2.4 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


midsize car 


6 


24 


34 


7 


yes 


2006 


HONDA Accord 


2.4 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


midsize car 


6 


26 


34 


7 


yes 


2006 


HONDA Accord 


2.4 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


midsize car 


9.5 


24 


34 


7 


yes 


2006 


HONDA Accord 


2.4 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


midsize car 


6 


24 


34 


7 


yes 


2006 


HONDAAccord Hybrid 


3 


{6 cyl) 


Auto-L5 


2WD 


Gasoline 


midsize car 


9.5 


25 


34 


7 


yes 


2006 


HONDA Civic 


1.8 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


7 


30 


38 


8 


yes 


2006 


HONDA Civic 


1.8 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


small car 


7 


30 


40 


8 


yes 


2006 


HONDA Civic 


1.8 


{4 cyl) 


Auto-L5 


2WD 


CNG 


small car 


9.5 


28 


39 


9 


yes 


2006 


HONDA Civic Hybrid 


1.3 


{4 cyl) 


Auto-AV 


2WD 


Gasoline 


small car 


9.5 


49 


51 


10 


yes 


2006 


HONDA CR-V 


2.4 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


SUV 


6 


23 


29 


6 


no 


2006 


HONDA CR-V 


2.4 


{4 cyl) 


Auto-L5 


4WD 


Gasoline 


SUV 


6 


22 


27 


6 


no 


2006 


HONDA Element 


2.4 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


6 


22 


26 


6 


no 


2007 


HONDA Fit 


1.5 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


station wagon 


6 


33 


38 


8 


yes 


2007 


HONDA Fit 


1.5 


{4 cyl) 


Auto-S5 


2WD 


Gasoline 


station wagon 


6 


31 


37 


8 


yes 


2007 


HONDA Fit 


1.5 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


station wagon 


6 


31 


38 


8 


yes 


2006 


HONDA Insight 


1 


{3 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


3 


60 


66 


10 


no 


2006 


HONDA Insight 


1 


{3 cyl) 


Auto-AV 


2WD 


Gasoline 


small car 


9.5 


57 


56 


10 


yes 


2007 


HYUNDAI Accent 


1.6 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


7 


32 


35 


8 


yes 


2007 


HYUNDAI Accent 


1.6 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


small car 


7 


28 


37 


8 


yes 


2006 


HYUNDAI Accent 


1.6 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


7 


32 


35 


8 


yes 


2006 


HYUNDAI Accent 


1.6 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


small car 


7 


28 


36 


8 


yes 


2007 


HYUNDAI Elantra 


2 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


midsize car 


7 


28 


36 


8 


yes 


2007 


HYUNDAI Elantra 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


midsize car 


7 


28 


36 


8 


yes 


2006 


HYUNDAI Elantra 


2 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


midsize car 


7 


27 


34 


8 


yes 


2006 


HYUNDAI Elantra 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


midsize car 


9.5 


24 


32 


7 


yes 


2006 


HYUNDAI Elantra 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


midsize car 


9.5 


24 


32 


7 


yes 


2006 


HYUNDAI Elantra 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


midsize car 


7 


24 


32 


7 


yes 


2007 


HYUNDAI Sonata 


2.4 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


large car 


7 


24 


33 


7 


yes 


2007 


HYUNDAI Sonata 


2.4 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


large car 


7 


24 


34 


7 


yes 


2007 


HYUNDAITucson 


2 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


SUV 


7 


23 


28 


6 


yes 


2007 


HYUNDAITucson 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


7 


22 


27 


6 


yes 


2007 


HYUNDAITucson 


2 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


SUV 


7 


22 


26 


6 


yes 


2006 


HYUNDAITucson 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


3 


22 


27 


6 


no 


2006 


HYUNDAITucson 


2 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


SUV 


3 


22 


27 


6 


no 


2006 


ISUZU 1-280 


2.8 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


pickup 


6 


20 


27 


6 


no 


2007 


ISUZU 1-290 


2.9 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


pickup 


6 


20 


26 


5 


no 


2007 


KIA Optima 


2.4 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


midsize car 


7 


24 


34 


7 


yes 


2007 


KIA Optima 


2.4 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


midsize car 


7 


24 


34 


7 


yes 


2006 


KIA Optima 


2.4 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


midsize car 


7 


24 


34 


7 


yes 


2006 


KIA Optima 


2.4 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


midsize car 


7 


24 


34 


7 


yes 


2006 


KIA Rio 


1.6 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


7 


32 


35 


8 


yes 


2006 


KIA Rio 


1.6 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


small car 


7 


29 


38 


8 


yes 



Year 


Model 


Displ 


Cyi 


Trans 


Drive 


Fuel 


Veh Class 


A"r 
Pollution 

Score 


City 
MPG 


Hwy 
MPG 


GHG 

Score 


Smart 
Way 
Score 


2006 


KIA Spectra 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


midsize car 


9.S 


2S 


34 


7 


yes 


2006 


KIA Spectra 


2 


{4 cyl) 


Man-S 


2WD 


Gasoline 


midsize car 


7 


2S 


33 


7 


yes 


2006 


KIA Spectra 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


midsize car 


7 


2S 


34 


7 


yes 


2007 


KIA Sportage 


2 


{4 cyl) 


Man-S 


2WD 


Gasoline 


SUV 


7 


23 


28 


6 


yes 


2007 


KIA Sportage 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


7 


22 


27 


6 


yes 


2007 


KIA Sportage 


2 


{4 cyl) 


Man-S 


4WD 


Gasoline 


SUV 


7 


22 


26 


6 


yes 


2006 


KIA Sportage 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


3 


22 


27 


6 


no 


2006 


KIA Sportage 


2 


{4 cyl) 


Man-S 


2WD 


Gasoline 


SUV 


3 


22 


27 


6 


no 


2006 


LEXUS RX 400H 


3.3 


{6 cyl) 


Auto-AV 


2WD 


Gasoline 


SUV 


9.S 


33 


28 


8 


yes 


2006 


LEXUS RX 400H 


3.3 


{6 cyl) 


Auto-AV 


4WD 


Gasoline 


SUV 


9.S 


31 


27 


7 


yes 


2007 


MAZDA 3 


2 


{4 cyl) 


Man-S 


2WD 


Gasoline 


small car 


9.S 


28 


3S 


8 


yes 


2006 


MAZDA 3 


2 


{4 cyl) 


Man-S 


2WD 


Gasoline 


small car 


9.S 


28 


3S 


8 


yes 


2007 


MAZDAS 


2.3 


{4 cyl) 


Man-S 


2WD 


Gasoline 


station wagon 


6 


22 


27 


6 


no 


2006 


MAZDAS 


2.3 


{4 cyl) 


Man-S 


2WD 


Gasoline 


station wagon 


6 


22 


27 


6 


no 


2007 


MAZDA 6 


2.3 


{4 cyl) 


Auto-SS 


2WD 


Gasoline 


midsize car 


9.S 


24 


31 


7 


yes 


2007 


MAZDA 6 


2.3 


{4 cyl) 


Auto-SS 


2WD 


Gasoline 


midsize car 


6 


24 


31 


7 


yes 


2007 


MAZDA 6 


2.3 


{4 cyl) 


Man-S 


2WD 


Gasoline 


midsize car 


6 


24 


32 


7 


yes 


2006 


MAZDA 6 


2.3 


{4 cyl) 


Auto-SS 


2WD 


Gasoline 


midsize car 


9.S 


24 


31 


7 


yes 


2006 


MAZDA 6 


2.3 


{4 cyl) 


Auto-SS 


2WD 


Gasoline 


midsize car 


6 


24 


31 


7 


yes 


2007 


MAZDA B2300 


2.3 


{4 cyl) 


Man-S 


2WD 


Gasoline 


pickup 


7 


24 


29 


7 


yes 


2007 


MAZDA B2300 


2.3 


{4 cyl) 


Auto-LS 


2WD 


Gasoline 


pickup 


7 


21 


26 


6 


yes 


2006 


MAZDA B2300 


2.3 


{4 cyl) 


Man-S 


2WD 


Gasoline 


pickup 


3 


24 


29 


7 


no 


2006 


MAZDA B2300 


2.3 


{4 cyl) 


Auto-LS 


2WD 


Gasoline 


pickup 


3 


21 


26 


6 


no 


2006 


MAZDA Tribute 


2.3 


{4 cyl) 


Man-S 


4WD 


Gasoline 


SUV 


7 


22 


26 


6 


yes 


2006 


MAZDA Tribute Hybrid 


2.3 


{4 cyl) 


Auto-AV 


4WD 


Gasoline 


SUV 


9.S 


33 


29 


8 


yes 


2007 


MERCURY Mariner 


2.3 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


6 


23 


26 


6 


no 


2006 


MERCURY Mariner 


2.3 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


6 


22 


26 


6 


no 


2007 


MERCURY Mariner Hybrid 


2.3 


{4 cyl) 


Auto-AV 


4WD 


Gasoline 


SUV 


9.S 


32 


29 


8 


yes 


2006 


MERCURY Mariner Hybrid 


2.3 


{4 cyl) 


Auto-AV 


4WD 


Gasoline 


SUV 


9.S 


33 


29 


8 


yes 


2006 


MERCURY Milan 


2.3 


{4 cyl) 


Auto-LS 


2WD 


Gasoline 


midsize car 


9.S 


24 


32 


7 


yes 


2006 


MERCURY Milan 


2.3 


{4 cyl) 


Auto-LS 


2WD 


Gasoline 


midsize car 


7 


24 


32 


7 


yes 


2007 


MERCURY Montego 


3 


{6 cyl) 


Auto-L6 


2WD 


Gasoline 


large car 


6 


21 


29 


6 


no 


2006 


MINI Mini Cooper 


1.6 


{4 cyl) 


Man-S 


2WD 


Gasoline 


small car 


2 


28 


36 


8 


no 


2006 


MINI Mini Cooper Convertible 


1.6 


{4 cyl) 


Man-S 


2WD 


Gasoline 


small car 


2 


27 


3S 


8 


no 


2006 


MITSUBISHI Lancer 


2 


{4 cyl) 


Man-S 


2WD 


Gasoline 


small car 


7 


27 


34 


8 


yes 


2006 


MITSUBISHI Outlander 


2.4 


{4 cyl) 


Man-S 


2WD 


Gasoline 


SUV 


2 


22 


28 


6 


no 


2006 


NISSAN Altima 


2.S 


{4 cyl) 


Man-S 


2WD 


Gasoline 


midsize car 


9.S 


24 


31 


7 


yes 


2006 


NISSAN Altima 


2.S 


{4 cyl) 


Man-S 


2WD 


Gasoline 


midsize car 


6 


24 


31 


7 


yes 


2006 


NISSAN Frontier 


2.S 


{4 cyl) 


Man-S 


2WD 


Gasoline 


pickup 


7 


22 


2S 


6 


yes 


2006 


NISSAN Sentra 


1.8 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


small car 


6 


28 


34 


8 


yes 


2006 


NISSAN Sentra 


1.8 


{4 cyl) 


Man-S 


2WD 


Gasoline 


small car 


6 


28 


3S 


8 


yes 


2007 


NISSAN Versa 


1.8 


{4 cyl) 


Man-6 


2WD 


Gasoline 


midsize car 


7 


30 


34 


8 


yes 


2007 


NISSAN Versa 


1.8 


{4 cyl) 


Auto-AV 


2WD 


Gasoline 


midsize car 


7 


30 


36 


8 


yes 


2007 


NISSAN Versa 


1.8 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


midsize car 


7 


28 


3S 


8 


yes 


2006 


PONTIACVibe 


1.8 


{4 cyl) 


Man-S 


2WD 


Gasoline 


station wagon 


7 


30 


36 


8 


yes 



Year 


Model 


Displ 


Cyl 


Trans 


Drive 


Fuel 


Veh Class 


Air 
Pollution 

Score 


City 
MPG 


Hwy 
MPG 


GHG 

Score 


Smart 
Way 
Score 


2006 


PONTIACVibe 


1.8 


{4cyl) 


Auto-L4 


2WD 


Gasoline 


station wagon 


7 


29 


34 


8 


yes 


2006 


PONTIACVibe 


1.8 


{4 cyl) 


Auto-L4 


4WD 


Gasoline 


station wagon 


2 


26 


31 


7 


no 


2006 


PONTIACVibe 


1.8 


{4 cyl) 


Man- 6 


2WD 


Gasoline 


station wagon 


2 


25 


32 


7 


no 


2007 


PONTIACWave 


1.6 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


7 


27 


37 


8 


yes 


2007 


PONTIACWave 


1.6 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


6 


27 


37 


8 


yes 


2007 


PONTIACWave 5 


1.6 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


7 


27 


37 


8 


yes 


2007 


PONTIACWave 5 


1.6 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


6 


27 


37 


8 


yes 


2006 


SAAB 9-2X 


2.5 


{4 cyl) 


Auto-L4 


4WD 


Gasoline 


station wagon 


6 


22 


27 


6 


no 


2006 


SAAB 9-2X 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


station wagon 


6 


22 


29 


6 


no 


2006 


SAAB 9-3 Sportcombi 


2 


{4 cyl) 


Auto-S5 


2WD 


Gasoline 


station wagon 


3 


22 


31 


6 


no 


2006 


SAAB 9-3 Sportcombi 


2 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


station wagon 


3 


22 


31 


6 


no 


2007 


SATURN Vue 


2.2 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


SUV 


6 


23 


29 


6 


no 


2007 


SATURN Vue 


2.2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


6 


22 


27 


6 


no 


2006 


SATURN Vue 


2.2 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


SUV 


3 


23 


29 


6 


no 


2006 


SATURN Vue 


2.2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


3 


22 


27 


6 


no 


2007 


SATURN Vue Hybrid 


2.4 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


6 


27 


32 


7 


yes 


2006 


SUBARU Baja 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


SUV 


6 


23 


28 


6 


no 


2007 


SUBARU Forester 


2.5 


{4 cyl) 


Auto-L4 


4WD 


Gasoline 


SUV 


9.5 


23 


28 


6 


yes 


2007 


SUBARU Forester 


2.5 


{4 cyl) 


Auto-L4 


4WD 


Gasoline 


SUV 


6 


23 


28 


6 


no 


2007 


SUBARU Forester 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


SUV 


9.5 


22 


29 


6 


yes 


2007 


SUBARU Forester 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


SUV 


6 


22 


29 


6 


no 


2006 


SUBARU Forester 


2.5 


{4 cyl) 


Auto-L4 


4WD 


Gasoline 


SUV 


6 


23 


28 


6 


no 


2006 


SUBARU Forester 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


SUV 


6 


22 


29 


6 


no 


2007 


SUBARU Impreza Wagon 


2.5 


{4 cyl) 


Auto-L4 


4WD 


Gasoline 


station wagon 


6 


23 


28 


6 


no 


2007 


SUBARU Impreza Wagon 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


station wagon 


6 


22 


29 


6 


no 


2006 


SUBARU Impreza Wagon 


2.5 


{4 cyl) 


Auto-L4 


4WD 


Gasoline 


station wagon 


6 


23 


28 


6 


no 


2006 


SUBARU Impreza Wagon 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


station wagon 


6 


22 


29 


6 


no 


2007 


SUBARU Legacy Wagon 


2.5 


{4 cyl) 


Auto-S4 


4WD 


Gasoline 


station wagon 


9.5 


23 


30 


7 


yes 


2007 


SUBARU Legacy Wagon 


2.5 


{4 cyl) 


Auto-S4 


4WD 


Gasoline 


station wagon 


6 


23 


30 


7 


yes 


2007 


SUBARU Legacy Wagon 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


station wagon 


9.5 


22 


29 


6 


yes 


2007 


SUBARU Legacy Wagon 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


station wagon 


6 


22 


29 


6 


no 


2006 


SUBARU Legacy Wagon 


2.5 


{4 cyl) 


Auto-S4 


4WD 


Gasoline 


station wagon 


9.5 


23 


30 


7 


yes 


2006 


SUBARU Legacy Wagon 


2.5 


{4 cyl) 


Auto-S4 


4WD 


Gasoline 


station wagon 


6 


23 


30 


7 


yes 


2006 


SUBARU Legacy Wagon 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


station wagon 


9.5 


22 


29 


6 


yes 


2006 


SUBARU Legacy Wagon 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


station wagon 


6 


22 


29 


6 


no 


2007 


SUBARU Outback 


2.5 


{4 cyl) 


Auto-S4 


4WD 


Gasoline 


SUV 


9.5 


22 


28 


6 


yes 


2007 


SUBARU Outback 


2.5 


{4 cyl) 


Auto-S4 


4WD 


Gasoline 


SUV 


6 


22 


28 


6 


no 


2006 


SUBARU Outback 


2.5 


{4 cyl) 


Auto-S4 


4WD 


Gasoline 


SUV 


9.5 


22 


28 


6 


yes 


2006 


SUBARU Outback 


2.5 


{4 cyl) 


Auto-S4 


4WD 


Gasoline 


SUV 


6 


22 


28 


6 


no 


2007 


SUBARU Outback Sport 


2.5 


{4 cyl) 


Auto-L4 


4WD 


Gasoline 


station wagon 


6 


23 


28 


6 


no 


2007 


SUBARU Outback Sport 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


station wagon 


6 


22 


29 


6 


no 


2006 


SUBARU Outback Sport 


2.5 


{4 cyl) 


Auto-L4 


4WD 


Gasoline 


station wagon 


6 


23 


28 


6 


no 


2006 


SUBARU Outback Sport 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


station wagon 


6 


22 


29 


6 


no 


2007 


SUBARU Outback Wagon 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


SUV 


9.5 


23 


28 


6 


yes 


2007 


SUBARU Outback Wagon 


2.5 


{4 cyl) 


Man- 5 


4WD 


Gasoline 


SUV 


6 


23 


28 


6 


no 



Year 


Model 


Displ 


Cyi 


Trans 


Drive 


Fuel 


Veh Class 


A"r 
Pollution 

Score 


City 
MPG 


Hwy 
MPG 


GHG 

Score 


Smart 
Way 
Score 


2007 


SUBARU Outback Wagon 


2.5 


{4 cyl) 


Auto-S4 


4WD 


Gasoline 


SUV 


9.5 


22 


28 


6 


yes 


2007 


SUBARU Outback Wagon 


2.5 


{4 cyl) 


Auto-S4 


4WD 


Gasoline 


SUV 


6 


22 


28 


6 


no 


2006 


SUBARU Outback Wagon 


2.5 


{4 cyl) 


Man-5 


4WD 


Gasoline 


SUV 


9.5 


23 


28 


6 


yes 


2006 


SUBARU Outback Wagon 


2.5 


{4 cyl) 


Man-5 


4WD 


Gasoline 


SUV 


6 


23 


28 


6 


no 


2006 


SUBARU Outback Wagon 


2.5 


{4 cyl) 


Auto-S4 


4WD 


Gasoline 


SUV 


9.5 


22 


28 


6 


yes 


2006 


SUBARU Outback Wagon 


2.5 


{4 cyl) 


Auto-S4 


4WD 


Gasoline 


SUV 


6 


22 


28 


6 


no 


2007 


SUZUKI Forenza Wagon 


2 


{4 cyl) 


Man-5 


2WD 


Gasoline 


station wagon 


7 


22 


30 


6 


yes 


2007 


SUZUKI Forenza Wagon 


2 


{4 cyl) 


Man-5 


2WD 


Gasoline 


station wagon 


6 


22 


30 


6 


no 


2007 


SUZUKI Swift 


1.6 


{4 cyl) 


Man-5 


2WD 


Gasoline 


small car 


7 


27 


37 


8 


yes 


2007 


SUZUKI Swift 


1.6 


{4 cyl) 


Man-5 


2WD 


Gasoline 


small car 


7 


27 


37 


8 


yes 


2007 


SUZUKI Swift 


1.6 


{4 cyl) 


Man-5 


2WD 


Gasoline 


small car 


6 


27 


37 


8 


yes 


2007 


SUZUKI Swift 


1.6 


{4 cyl) 


Man-5 


2WD 


Gasoline 


small car 


6 


27 


37 


8 


yes 


2007 


SUZUKI SX4 


2 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


station wagon 


6 


26 


33 


7 


yes 


2007 


SUZUKI SX4 


2 


{4 cyl) 


Auto-L4 


4WD 


Gasoline 


station wagon 


6 


24 


30 


7 


yes 


2007 


TOYOTA Camry 


2.4 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


midsize car 


9.5 


24 


33 


7 


yes 


2007 


TOYOTA Camry 


2.4 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


midsize car 


7 


24 


33 


7 


yes 


2007 


TOYOTA Camry 


2.4 


{4 cyl) 


Man-5 


2WD 


Gasoline 


midsize car 


7 


24 


34 


7 


yes 


2006 


TOYOTA Camry 


2.4 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


midsize car 


9.5 


24 


34 


7 


yes 


2006 


TOYOTA Camry 


2.4 


{4 cyl) 


Man-5 


2WD 


Gasoline 


midsize car 


7 


24 


33 


7 


yes 


2006 


TOYOTA Camry 


2.4 


{4 cyl) 


Auto-L5 


2WD 


Gasoline 


midsize car 


7 


24 


34 


7 


yes 


2007 


TOYOTA Camry Hybrid 


2.4 


{4 cyl) 


Auto-AV 


2WD 


Gasoline 


midsize car 


9.5 


40 


38 


9 


yes 


2007 


TOYOTA Corolla 


1.8 


{4 cyl) 


Man-5 


2WD 


Gasoline 


small car 


7 


32 


41 


9 


yes 


2007 


TOYOTA Corolla 


1.8 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


small car 


7 


30 


38 


8 


yes 


2006 


TOYOTA Corolla 


1.8 


{4 cyl) 


Man-5 


2WD 


Gasoline 


small car 


7 


32 


41 


9 


yes 


2006 


TOYOTA Corolla 


1.8 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


small car 


7 


30 


38 


8 


yes 


2006 


TOYOTA Highlander 


2.4 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


2 


22 


27 


6 


no 


2006 


TOYOTA Highlander Hybrid 


3.3 


{6 cyl) 


Auto-AV 


2WD 


Gasoline 


SUV 


9.5 


33 


28 


8 


yes 


2006 


TOYOTA Highlander Hybrid 


3.3 


{6 cyl) 


Auto-AV 


4WD 


Gasoline 


SUV 


9.5 


31 


27 


7 


yes 


2007 


TOYOTA Matrix 


1.8 


{4 cyl) 


Man-5 


2WD 


Gasoline 


station wagon 


7 


30 


36 


8 


yes 


2007 


TOYOTA Matrix 


1.8 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


station wagon 


7 


29 


34 


8 


yes 


2006 


TOYOTA Matrix 


1.8 


{4 cyl) 


Man-5 


2WD 


Gasoline 


station wagon 


7 


30 


36 


8 


yes 


2006 


TOYOTA Matrix 


1.8 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


station wagon 


7 


28 


34 


8 


yes 


2006 


TOYOTA Matrix 


1.8 


{4 cyl) 


Auto-L4 


4WD 


Gasoline 


station wagon 


2 


26 


31 


7 


no 


2006 


TOYOTA Matrix 


1.8 


{4 cyl) 


Man-6 


2WD 


Gasoline 


station wagon 


2 


25 


32 


7 


no 


2006 


TOYOTA Prius 


1.5 


{4 cyl) 


Auto-AV 


2WD 


Gasoline 


midsize car 


9.5 


60 


51 


10 


yes 


2006 


TOYOTA RAV4 


2.4 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


SUV 


7 


24 


30 


7 


yes 


2006 


TOYOTA RAV4 


2.4 


{4 cyl) 


Auto-L4 


4WD 


Gasoline 


SUV 


7 


23 


28 


6 


yes 


2006 


TOYOTA RAV4 


3.5 


{6 cyl) 


Auto-L5 


2WD 


Gasoline 


SUV 


7 


22 


29 


6 


yes 


2006 


TOYOTA Scion XA 


1.5 


{4 cyl) 


Man-5 


2WD 


Gasoline 


small car 


2 


32 


37 


8 


no 


2006 


TOYOTA Scion XA 


1.5 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


small car 


2 


31 


38 


8 


no 


2006 


TOYOTA Scion XB 


1.5 


{4 cyl) 


Man-5 


2WD 


Gasoline 


station wagon 


2 


30 


33 


8 


no 


2006 


TOYOTA Scion XB 


1.5 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


station wagon 


2 


30 


34 


8 


no 


2006 


TOYOTA Tacom a 


2.7 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


pickup 


6 


21 


26 


6 


no 


2006 


TOYOTA Tacom a 


2.7 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


pickup 


6 


21 


26 


6 


no 


2006 


TOYOTA Tacom a 


2.7 


{4 cyl) 


Man-5 


2WD 


Gasoline 


pickup 


6 


20 


27 


6 


no 



Year 


Model 


Displ 


Cyl 


Trans 


Drive 


Fuel 


Veh Class 


Air 
Pollution 

Score 


City 
MPG 


Hwy 
MPG 


GHG 

Score 


Smart 
Way 
Score 


2006 


TOYOTA Tacoma 


2.7 


{4cyl) 


Man- 5 


2WD 


Gasoline 


pickup 


6 


20 


27 


6 


no 


2007 


TOYOTA Yaris 


1.5 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


small car 


7 


34 


39 


9 


yes 


2007 


TOYOTA Yaris 


1.5 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


small car 


7 


34 


40 


9 


yes 


2007 


VOLKSWAGEN Passat Wagon 


2 


{4 cyl) 


Auto-S6 


2WD 


Gasoline 


station wagon 


7 


23 


31 


7 


yes 


2007 


VOLVO V50 


2.4 


{5 cyl) 


Auto-S5 


2WD 


Gasoline 


station wagon 


9.5 


22 


31 


6 


yes 


2007 


VOLVO V50 


2.4 


{5 cyl) 


Man- 5 


2WD 


Gasoline 


station wagon 


7 


22 


29 


6 


yes 


2007 


VOLVO V50 


2.4 


{5 cyl) 


Auto-S5 


2WD 


Gasoline 


station wagon 


7 


22 


31 


6 


yes 


2006 


VOLVO V50 


2.4 


{5 cyl) 


Auto-S5 


2WD 


Gasoline 


station wagon 


9.5 


22 


30 


6 


yes 


2006 


VOLVO V50 


2.4 


{5 cyl) 


Man- 5 


2WD 


Gasoline 


station wagon 


7 


22 


29 


6 


yes 


2006 


VOLVO V50 


2.4 


{5 cyl) 


Auto-S5 


2WD 


Gasoline 


station wagon 


7 


22 


30 


6 


yes 


2006 


VOLVO V50 


2.5 


{5 cyl) 


Auto-S5 


2WD 


Gasoline 


station wagon 


7 


22 


30 


6 


yes 


2006 


VOLVO V50 


2.5 


{5 cyl) 


Man- 6 


2WD 


Gasoline 


station wagon 


7 


22 


32 


7 


yes 


2007 


VOLVO V70 


2.4 


{5 cyl) 


Man- 5 


2WD 


Gasoline 


station wagon 


7 


22 


29 


6 


yes 


2006 


VOLVO V70 


2.4 


{5 cyl) 


Man- 5 


2WD 


Gasoline 


station wagon 


7 


22 


29 


6 


yes 


2006 


HYUNDAI Sonata 


2.4 


{4 cyl) 


Auto-L4 


2WD 


Gasoline 


large car 


7 


24 


33 


7 


yes 


2006 


HYUNDAI Sonata 


2.4 


{4 cyl) 


Man- 5 


2WD 


Gasoline 


large car 


7 


24 


34 


7 


yes 


2006 


CHEVROLET Malibu Maxx 


3.5 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


large car 


6 


22 


30 


6 


no 


2006 


TOYOTAAvalon 


3.5 


{6 cyl) 


Auto-S5 


2WD 


Gasoline 


large car 


7 


22 


31 


6 


yes 


2006 


CHRYSLER 300 


2.7 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


large car 


6 


21 


28 


6 


no 


2006 


CHRYSLER 300 


2.7 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


large car 


3 


21 


28 


6 


no 


2006 


CHRYSLER SRT-8 


2.7 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


large car 


6 


21 


28 


6 


no 


2006 


CHRYSLER SRT-8 


2.7 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


large car 


3 


21 


28 


6 


no 


2006 


DODGE Charger 


2.7 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


large car 


6 


21 


28 


6 


no 


2006 


DODGE Charger 


2.7 


{6 cyl) 


Auto-L4 


2WD 


Gasoline 


large car 


3 


21 


28 


6 


no 


2006 


FORD Five Hundred 


3 


{6 cyl) 


Auto-L6 


2WD 


Gasoline 


large car 


6 


21 


29 


6 


no 


2006 


MERCURY Montego 


3 


{6 cyl) 


Auto-L6 


2WD 


Gasoline 


large car 


6 


21 


29 


6 


no 



Glossary of Terms 



Use this glossary of terms to explain terms and abbreviations used in the "Download 
Data". 



Term 


Definition 


Displ 


Engine displacement in liters 


Cyl 


Number of cylinders 


Trans 


Transmission type: 



Code 


Transmission Type Description 


Auto-3 


No Lockup/Automatic/3-speed 


Auto -4 


No Lockup/Automatic/4-speed 


Auto-5 


No Lockup/Automatic/5-speed 


Auto -6 


No Lockup/Automatic/6-speed 


Auto-AV 


Automatic variable gear ratios 


Auto-L3 


Lockup/Automatic/3-speed 


Auto-L4 


Lockup/Automatic/4-speed 


Auto-L5 


Lockup/Automatic/5-speed 


Auto-L6 


Lockup/Automatic/6-speed 


Auto-L7 


Lockup/Automatic/7-speed 


Auto-S4 


Semi-automatic 4-speed 


Auto-S5 


Semi-automatic 5-speed 


Auto-S6 


Semi-automatic 6-speed 


Auto-S7 


Semi-automatic 7-speed 


Man-5 


Manual 5-speed 


Man-6 


Manual 6-speed 



Drive 



Two-wheel drive = 2WD 
Four-wheel drive = 4WD 



Veh Class Vehicle class, e.g. SUV, pickup, midsize car, etc. 

Air Pollution The Air Pollution Score reflects pollutants that cause health problems and smog. The score is from to 
Score 10, where 10 is best. 

City MPG Estimated miles-per-gallon in the city 

Hwy MPG Estimated miles-per-gallon on the highway 

GHG Score The Greenhouse Gas Score reflects the exhaust emissions of carbon dioxide. The score is from to 10, 

where 10 is best. 
SmartWay SmartWay is given to those vehicles that score 6 or better on both the Air Pollution and Greenhouse Gas 
Score Scores, and have a total score when adding the two together of 13 or better. 
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Appendix J: Wind Resources from ECO Industries ^^ 

AGREEMENT FOR ENERGY RET.ATEO SFRVfCES 
This Agfes^ment is ■cnLcn.-d into b^rlween MUNICTPAUTV a potilical subdivision ^fltw 
Conimomvealth of Massachuselts ajid ECOlmlusirics, LLC for Ihe provision of energy related 
sen-ices whJiiii iKe meLming of G.L. c. 30B, § i(b) (33) as in&erted by 1997 Mass, Si. c, 164. §58. 
Its purpose is U> racblimie itie jpplk^ition by MUNICIPALITY' fbr an alloc^tdon oflhe cEean 
rcricwabk energy bond limitalion under ^54<1) of the federal InEenial Rcvviufce C<Ktc {Kcrcingficr 
**CRLiB"]i bj' ihc ciirrcnl April 26. 2flflfi dcadlanc. Said applicMion will be ffur a sn-call-cdl 
"qualified projec»"'corisisliniEoE'a wind facility under section 45(dKi)oflhc Imtma] Revenue 
Code. Kothinj- containnai herein ohtii-alcs MUNICIPALITY tO submit sueb *iti ii]lplii:alLort p&r (*> 
und-crLakE.' a qualLfEcd project ifsucli ail app]ii~j[iu]] i's filed. An}' api^lk'jble prtKriirerBUjUl laws,, 
municipal ordinances. by-^1aiV£ or operating procedures, including bnl nol Uniitcd to U,L. c. 3DB, 
iA-'ill a|:^>ly to the conslruction and operation -of such a proJccL 

Subject to iho^ Eimitalions. in conisidcr^lbn oflhcir itkEttusI undertakings snd promises^ 
the parties create a partneTstiip for th« rinaneing. construction ^nd operation o^m wind f^ilily, 
ECO Industries., LLC will prepare tTte requisite CREB applicalion to be suhmiticd by 
MUNICIPALITY and, if aulliorijicd to do scs under ihe applicable pnDcuremcnt laws, torislnict 
and ftpersrc the wind facilUy. The wind facilily will be owned by MUNICIPALITY. L'rtderthc 
Eniemal Revenue Ci>de. a! least ^5 percent ofihe proceeds ffoin arty bond issue Liuthorized by Ibe 
federal Eneri^y Tas? Incentives Aei of 2O05 are to be used for caipilal escpetitlitufi^ incurred by 
MUN1C1PAL3TY for ibe Cioaitemplated ^vind faciUty. To the extent tlie issuance of tax credit 
bonds fails tQ produce suffidenl revenues to finanice conslruetbn of ihc wind faeility^ KCO 
IndiasLrics. l-LC will assist ihc owner in securing aLUlLtianal finantici^iiiid the parties will 
equitably reduce MUNICIPALITY share of openatin^ prolils. 
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Thi«; A^ri^einLail ri^floci.^ ihc entire agreement of ilie punies, bui it u coiiieEiipbiCil ihaft 
mofc corri]3tH:hcn&[vc coniraciual dociLmcnis will be CKCsiitcd ifthcCRED appllcaEio-n is 

successful and a wind facilily pnjjtxl is undc'Ttakcn, MUNICIPALITY may Ecrmjiiai*; (his 
Agcetflient mth ot %viBliQijt eaus^. at any tifiic pfi*ir ta commcnc^nicnl orcoristruelian of llic 
contemplated wand locility by wtllirdrawing Dhcir applicalion for an allocalion rrom llic UKS for si 
clean reiBL-vvsihls: cntTiiy TkmeiJ aju] pjn>vkliiii^wriTtE:it notice llicrti^fnj ECO ludu^iirces, LLC, 
executed by the uaiderai^ied musi]cij>jl ofTicc, employee or agent o-f MUNlCiPALITY lo Jay 
Cashmaji, Managing Member of ECO Industries, LLC. 



ECO Indtislrics, LLC 



MUNICIPALITY 



By. 



<TiUc> Jay Cashnian, Manassiiiy Member 
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CANYON HYDRO 

5500 BLUE HERON LANE 
DEMING,WA 98244 



October 24, 2006 



Ms. Carissa Williams 
cleanenergy@recworcester.org 
Worcester, MA 



IDear Ms. Wlliams, 



Thank you for your data sheet and for your interest in Canyon Hydro. We appreciate the 
opportunity to work with you on this project. 

Wth an effective head of 55 feet and a design flow of 35.57 cfs, expected system production 
would be 100 KW, water to wire. Below is a brief description and budget estimate for our 
proposed stand alone power system equipment package. 

Turbine : Canyon Custom designed Crossflow turbine. Turbine features shape machined and 
ground steel buckets, heat-treated and ground runner assembly, with flange mount roller 
bearings. Housing is heavy plate steel, with flanged base, integral generator mount, and intake 
to meet site requirements. 

Generator : Marathon or equivalent, 125KW, 480 VAC, 3 ph., 60 Hz, 1800 rpm, brushless, 
synchronous, industrial generator, complete with gear drive assembly. 

Governor : Thomson and Howe LCX electronic load control governor for constant oscillation free 
480 VAC, 60 Hz current with over/under frequency protection. 

Budget estimate, system as described $125,000.00 

Budget estimates are offered for comparison purposes only, but are typically within 15% of an 
actual quotation for the same equipment. 

The equipment above will be designed to meet the requirements of your project. Construction 
and materials are of the highest quality, and designs are tested and project proven. 

I look forward to discussing this estimate with you. Please contact me if there any questions. 

Sincerely, 



Eric Melander 
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CANYON HYDRO 

5500 BLUE HERON LANE 
DEMING.WA 98244 



October 24, 2006 



Ms. Carissa Williams 
cleanenergy@recworcester.org 
Worcester, MA 



Dear Ms. Wlliams, 



Thank you for your site data and for your continued interest in Canyon Hydro. We appreciate the 
opportunity to work with you as you evaluate this project. 

Wth an effective head of 100 feet and a design flow of 9.28 cfs, expected system production 
would be 48 KW, water to wire. Below is a brief description and budget estimate for our 
proposed stand alone power system equipment package. 

Turbine : Canyon Custom designed Crossflow turbine. Turbine features shape machined and 
ground steel buckets, heat-treated and ground runner assembly, with flange mount roller 
bearings. Housing is heavy plate steel, with flanged base, integral generator mount, and intake 
to meet site requirements. 

Generator : Marathon or equivalent, 58KW, 480 VAC, 3 ph., 60 Hz, 1800 rpm, brushless, 
synchronous, industrial generator, complete with gear drive assembly. 

Governor : Thomson and Howe K2 electronic load control governor for constant oscillation free 
480 VAC, 60 Hz current with over/under frequency protection. 

Budget estimate, system price as described $70,000.00 

Budget estimates are offered for comparison purposes only, but are typically within 15% of an 
actual quotation for the same equipment. 

The equipment above will be designed to meet the requirements of your project. Construction 
and materials are of the highest quality, and designs are tested and project proven. 

I look forward to discussing this estimate with you. Please contact me if there any questions. 

Sincerely, 



Eric Melander 
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To: Worcester Energy Task Force, Renewables Committee 

From: Larry Chretien, Mass. Energy Consumers Alliance 

Date: April 23,2006 

Re: Case Studies for Solar on Schools 

Mass Energy was asked to produce case studies for projects Mass Energy administered involving solar installations on schools. 
Attached you will find three 2-page descriptions of projects we coordinated. All three were funded primarily by an MTC 
program that preceded MTC's current Small Renewables Initiative. The three case studies all involved installing ~ 2 kW 
systems on public schools. In all three cases, the systems are owned by the public school systems: 

North Quincy High School - Quincy MA. (a high school) 
Boston Arts Academy - Boston, MA (a high school) 
Murphy School - Boston, MA (an elementary school) 

In all three cases, MTC paid $4.50 per watt, or about $9000. Today the Small Renewables program provides about the same 
level of subsidy to an installation on a public building. The gross cost of the system at North Quincy was $19,000. It was 
installed in 2004. The gross cost of the systems in Boston were higher; each about $25,000, because they were done very 
recently (December 2005) and PV module costs have risen, particularly for small projects. 

In North Quincy High's case, IBEW Local 103 donated the labor; valued at about $6500. The Quincy Rotary donated $1000. 
And the City of Quincy paid the balance of about $2500 in consideration of the fact that the payback period was going to be 
reasonable at that cost. On top of the PV array installations, MTC paid to install a "data acquisition system" (DAS) at North 
Quincy High School. The DAS is there to enhance the educational value of the system. The DAS is a CSG product called 
Soltrex. http://www.soltrex.com/. It was paid for by MTC through a pilot program which no longer exists. 

In addition to MTC's grant of $8800, the Boston Arts Academy received a donation of $10,000 from a local foundation. The 
balance, about $6000, was paid out of Boston's CLEAN ENERGY CHOICE account with MTC. This account was built up by 
consumer payments for green powerto Mass Energy. 

In addition to MTC's grant of $8800, parents at The Murphy School raised and contributed $10,000. The balance, about 
$6000, was paid out of Boston's CLEAN ENERGY CHOICE account with MTC. This account was built up by consumer 
payments for green powerto Mass Energy. 
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In Boston, stakeholders are looking into how their options for DAS. 

In all three cases, the schools will be selling their renewable energy certificates (RECs) to Mass Energy, at a rate of 6 cents per 
kilowatt hour (about $ 1 50 per year). Mass Energy will include those RECs in the portfolio that comprises the product we 
offer to National Grid customers, which we call New England GreenStart^'^ http://www.massenergy.com/Options.html. 

Mass Energy is also assisting, as consultant, the City of Newton, which is releasing an RFP to install a ~ 2 kW system at the 
Oak Hill Middle School. We expect the installation to cost about $22,000. Of that, about $9000 will come from the Small 
Renewables program. The balance was originally expected to come from Newton's CLEAN ENERGY CHOICE account with 
MTC. The City of Newton purchases $20,000 in RECs per year from Mass Energy and has built up the largest CEC account 
in the state. However; Newton will receive a grant of $7500 from the Department of Environmental Protection (Mass Energy 
wrote the proposal on Newton's behalf). A DAS will be installed as well. 

The City of Newton and Mass Energy are now discussing which school(s) to do next as CEC funds continue to accrue. 
Newton has not yet considered whether to sell the RECs from its systems. 

Also with Mass Energy assistance as consultant, the Cape Light Compact is at work coordinating the installation of at least 
21 systems on public schools on the Cape and Martha's Vineyard. Every town will receive at least one 2 kW system with 
DAS. We believe that there will be great benefits to aggregating this many systems at onetime. In this case, the systems will 
be financed by a combination of MTC's Small Renewables program and CLEAN ENERGY CHOICE funds earned by each 
town. The CEC funds will earned as a result of payments made by consumers for Cape Light Compact Green, a green power 
product designed for the Compact by Mass Energy. 

The RECs from the systems will be owned by the Compact and included in the portfolio for Cape Light Compact Green For 
more information about the Compact and its "Solar on Schools" program, http://www.capelightcompact.org/. 

Finally Worcester should considerthese issues pertaining to solar on schools or other public property: 

1 . Can the City afford solar as a way to reach the City's goal of 20% by 20 1 0? 

2. Should solar on schools or public buildings be considered because of the educational value, eitherto students orthe 
general public. 

3. Should Worcester install many small systems or a few large systems, with the understanding that large systems have 
better economics? 

4. Should Worcester retain its RECs for credit towards the 20% goal or sell them to earn revenue? 

5. Is the City willing to host solar arrays that are owned by private investors who have the ability to take advantage of 
federal and state tax breal<s? 



Ai^i^r:.'J:^ L: Scfo; PV Co^c S^;^J:r^ ■re;.: /Vlo^^ u.c:^- 



Richard J. Murphy School 



Dorchester, MA 



Parent's Initiative Brings Solar Energy lo Murphy School 



Th^ Richard J. Mw^p^y School wenl. Into 2005 i^ith It^et inslallalion cf 

soter electric panels (also knewn as photovolta»cs -w PVJ. Tiha 

sysCEm uses semkwnduaor techixJogy Ho convert surallgihl: irrto 

ei&diTcaty. The 2.4 kilowatt (AC) sySlem Is expeded to generate 

7RGD ki'owatl hours of elEC(ricity for tJhe S^POl annual^. TNs 

','.' ! offif'Q; Bbchjt 35QO Ibrs. oFcarbondira(id@€rni53ioni3, ac^j^ 

;' global warmiiig. 




The system consist* of flighi pl>cH(woltale panete imaiuif^acturod 

tfFEWE SctiDH Solar erf Bilterica. MA. Akey oom^wriefit of the 

£yt^m, Che rrvBrtsr, was manufectured by SoJeclri^i R«nif>iw@ib46g, 

whicli i£ baS43d in Wabum. The contractor was LighrthQu^^ 

E^ecLncdlcfPembfOk&.Massachus^rttf. Cl^rfy, tiie Murphy School 

n^itali^tion is an exampt-e of fiow l&ea) jofis tan be creatod in 

Ma55*ciiuBettg by fef>ewab4e erterigy. 

The pnq|ecl was coordinated by the Massachusetts Energy 
COFkSUnwra AtltaFK« IhnXighdriincdrbvQ program hjrded by Ihe Mas-sachu^lt^ 
Technology CeHabonardve'Si (MTC) Risr^Mvablt^ ErK^rgy Trust. A family si the 
Murphy School gpfieimisly con!rifcu(e<J S1 0,000, Wlltvaulirwif ifitliatien. 



this pf>Dj&ct would not hsvQhappsrted. InadiJitEicin, ftjincfingwdsseciinENJ 
through MTC's CLEAN ENERGY CHOICE'-^ program, which 
encourages voJiifitaiycMilfib'utiiyii&irdf renewableerterg^tiy providing 
me«:hirtg granlsto Cillesaftd t&WflS. in par1iailar,Dver24BimBmbar& 
orhlass Er>eig^y macle contnbuliofis f&r 'green power totality $7.oeo, 

which triggered a malehing 



Solar panets ai^ art Isnportant 

pSft of DhiQ Crly'g slrizitBgy Ig 

promote energy efficiency. They 

p^ctduce powef without bumingi 

fossil fuels or producing pol&uttDn. 

Additaonally, these panels wiH 

help Icwef energy costs fcJT Ihe 

CilySnd (he MtecJ departrnent, 

-ftf^yor Menino, Boston 




'As we pre^ 
ur students for cansersj 



t 
re fbrtunaie to t>e on toe 
cutting ' ' rtiis rtew 



Mary L Russo, 
Princip&f 



grant from MTC to ttie City 
□f Boston. Thfougli Ihe 
Offrnt* of Mayor TliOmas \ 
Menino, th&sc dollars wcie 
^Itocated to- installing FV at (he "^ 
Murphy School and ilhe Bofiton Aits 
Acadaniy in Ihe Fenway. 



In ad<Jltlon lo prodocing anergy tor lti& school, the system 
will alsoOe useKll S(>-e<lutal& S-ludorUs aboul energy and 
environmental Issine?- A (teta aoqulsUlor system will 
b9 inslalled to pro>vid^B educators arid stiJ(^eri|s an 
Oppmlunily Cotsarn hands can atiout Lhetechnoki^yand 
beneflte of fGf^vwabfc energy. 
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System Details 



ln.stallatiDn Date: Dece!nfc»&r 31. 2005 

System Type; PhoEovolEaic (I.e. Solar Electric) 

System SIm: 2.64 kW DC: 2.376 kWAC 

Mo-dule ManufaOlurer: RWB &IkH>?I| ^l^r, 

Qillerica. MA 

Moidule Type: A;$^ 300 

Number of Modules: 8 

Inverter: Sol^dnia 2500, Wobimi, MA 

Ejipeeted Annual Electrical Ouipwl; 2860 Kilo- 

Coniracior: LigMhwuse Etecbrica! Conlractors, 
Pembroke. MA 



11iE^M>]iu lEivcrEuT 111 Llic Miuuilify vLilbiKjL MiicTycc Lab 



BuJiding Green Power througli Community Sup^rt 

In addition to th>e uj^fi^cyilliJiidin^thalc^melTDmit^ MTC.-^e 

inslallstion at the Rkcliar<t J, Murphy sctKiol Is also subsidized 

by Efis eustOTriiHrs of N&w Ertgf&ntl GreefpSfarf^, a prMfud 

ofefed to customers of Mb33. EHecWc by ttie 

Massachusetts Enefgy Consuimens Alliano& {Ma&A Er\6f^). 

Thi^ugh thfE purchase afTenswHlite en^rfiy c^^riiFiratfis, We-w 

EfiStsfjf^ GreeftSJart"'^ encourages ihe development Df d&an eneirgv P*oiwSs such as liia 

iinstalatlQni at the Rictiand J. Murphy ^^ipol. Qih^r pcgfects, Encluding th6 Mull Wind Tyrbine , 

sfnall hydro -electric darns, landfill gas facilities, artd a numbi:^ of sci^ar insUiilatiorts, stso 

racfiiva suppcKit througti lhl& jpragrarn. For more inforrriarKork, visit www. m^ sens r<giy.>com. 

Special Thanks to Pro<ject Sponsors; 



ffl^New England 

^GreenStart 

h- cDod iboul your eleC'tricily, 




■^iJU 



Sol rJr Boston 




MASSACHUSETTS 

TECHNOLOGV 

COLLAeORATIVE 

Renewable Energy Trust 




MASS ENERGY 







Solar Fenway DsnoftStrJiion Projcci 
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Urban Environmental Accords 

S^udm At cctaiim ^Umitd Muions Enmomuni Pragramnu tKirtd EnBmmnaii Day 
Jmu 5(A, zoos f" S"" FraieiicB, Cal^mua 



Green Cities Declaration 



Implementation & Recognition 



RECOGNIZING fe the fir« linie in hi»B>ry, the m^ority of the planert populacicm 
now livcfl in ritir^ and Ibat contmucd mbaniziitiDn ""11 rcjult in one TniHiiwi people 
moving b> dlies eodi wcek» thui abating a new set of swimuncntoJ dxallengefl 
and (fipcatiiniti«; and 

BEUEVETO that ai Mayon of dtxa around tlie f^be, we have a unique 
oppifftunity to provide leadenh^ to develop tiuly auitainahle uiban centen based 
on culturally and ccononucally qipropiiatc local actkaa; and 

RECALLING that in 1945 the kaden rfso narionj gathered in San RmidJco to 
devdin and sign the Chaner of the Lbiited National and 

ACKNOWLEDGING the inqiortance of the oUigationa and spirit (f the 1971 
Stoddiolm Conference on the Human Environmo^ the 1993 Rio Earth Summit 
(UNCBD), [he 1996 Ittanbul Conference on Human Settlement), the aooo 
Millennium Develo|anent Goals, and the 2002 Johannesburg Wodd Summit en 
Sustainable Devdopment, we ace the Urban Environmental Accords deaciibed 
below as a synergistic cxtcniiffii of 1^ effiuta to advance nutainaHlity, loiter 
vibrant econonuo, foooioK social equity, and protect the [idanet'i natural lystenu. 

THEREFOEIE, BE IT RESOLVED, today on Wcsld Environment Day 2005 in 
San Rrandsco, we the ngnatcvy Mayon have ome together to write a new ch^ito' 
in 1^ history t£ ^nbal cocpcratiffli. Wc commit to } go m otc this collaborative 
plattbrm and to biuld an ecoluicaUy sustainable, eccnomically dynamic, and 
socially equitable future lor our urban o ri zens; and 

BE IT FURTHER RESOLVED that we call to adirai our fellow Mayors around 
the wcaJd to »ign the Urban Enviromrjental Acctaiia and collaborate with ua to 
iinplicment the Acconl)^ and 

BE IT FURTHER RESOLVED that by ugnins these Urban Environmental 
Accfffda, wc commit to encourage our Gity governments to adopt these Ajxoeda 
and commit our best efforts to achieve the Actionj stated vrithin. By inqjlementing 
the lAbau Eiivinaunenlal Accords, we aim to realize the r^^ to a dean, healthy, 
and safe environment lor all members oE our sodely. 



THE 21 ACTIONS that comprise the Urban Enviiomneutal Accords are 
organized by urban themes, Hiey arc (ffovoi £rat stqjs toward errs^ronmental 
sustainalality. However, to adiievc long-term sustainalriHty, dlies will have to 
progressively in^aijve perlbrmance in all thematic areas. 

In^ilementing the Urban Envinmmental Accords will require an <()en, 
trau^Kuent, and partkqiaury diak^iue between government, community groiqis, 
busncases, ^r-arliTnif mslituhMis, and other key partoeia. Accords implementation 
will benefit ti4icre deoDons arc made on tlie basis of a careful assessment of 
available alCematives using the best availsble science. 

TTie call to action set Ibrth in the Acctffds will most often result in cost savings 
as a result of diminiihed resource consumpdcm and in^uovements in the health 
and tfeneral well-bd^E rf d^ residents, bnplementabon of the Acconls can 
leverage each dty^ purdiaung power to promote and even require responsible 
envinmmental, labor and human rights practices tiran vendors. 

Between now and the Worid Envinmment Day loia, dties shall wrak to 
inqtenent as many of the 21 Actions as poisiUe. The ability of cities to enact 
local environmental laws and policies diflers greatly. Ifowever, the success of the 
Acccffds will ultimately be judged on the basis of actions taken. Thorefere, tlie 
Accccds can be in^ilemented thou;^ prc^rami and activities even where cities 
lack the requisite Iqpslative authority to adopt laws. 

The goal is lor ddes to pick three actions to adopt each year. In order to 
recognize the progress trf* dties b> inqdement the Acasds, a Gtf Gna Star Fngmm 
shall be created. 

At the end c^the seven years a city that has in^ilemoitcd: 

19 — 21 Actions shall be recognized as a Gity 

15 - 18 Actions shall be recognized as a City 

IS - 17 Actions shall be recognized as a Ci^ 

S — 11 Actions shall be recognized as a City 



ENERGY 

Rtntwailt Enagy • Eatigy Egkitnc^ ■ C&nate Oiaiigi 

WASTE REDUCTION 

^STO Weill ■ Maa^icbatr Re^KmiiiiS^ ■ Omiumer RapaaiiiiS^ 

URBAN DESIGN 

GntnBuildmg ■ Urban I^ammg ■ Sbans 

URBAN NATURE 

Forks ■ HabiM Ratoratim ■ WUiOifi 

TRANSPORTATION 

PubUt Thm^artaliim ■ CUm Khitlis ■ lUdaat^ CmgistiiM 

ENVIRONMENTAL HEALTH 

Taxia RtJadim ■ Htallfy Faad SysUm • QiasAk 

WATER 

Water Acem Si ^icancf • Somci Waler Cmiermilim ■ Wailt Water RiAietim 

ENERGY 
Actum I Adopt and in^ilemcnt a policy to increase flic use t£ renewable oiergy 
n> meet ten per cent <£ [he dty^ peak electric load within seven years. 
Atti/ia s Adopt and in^ilemoit a policy to reduce the dty^ peak clccbic load 
by ten per cent within seven years through enet^ efficiency, shifting the timing 
of ener^ demands, and 1 



Adopt a dtywidc greenhouse gas reduction [dan that reduces the 
juiisdiclirai's emisuons by twenty-five per cent by 2030, and »4iich indudea a 
system lor accounting and auditing greenhouse gas emissirau. 

WASTE REDUCTION 
Aclim ^ Establish a pdicy to achieve zero waste to landlills and indncratos 
by S04D. 

Aclaa s Adopt a dtywide law that reduces the use of a disposable, toxic, or 
non-renewable product category by at least fifty pocoit in seven years. 
Actseii 6 fm^r^m "user-fiiendly" recycling and con^xisting pn^rams, vrilh the 
goal of redudr^ by twenty per coit per oqnta sdid waste di^osal to landfill and 
indneration in seven yean. 

URBAN DESIGN 
Aclvnt •/ Adopt a policy that mandates a green bulking rating system standard 
that pppiifa b> all new muni^sd buildings. 

Ae6an 8 Adopt urban planning priw^iles and practices that advance hi^ier 
density, mijced use, walkable, likeable and disabled-accessible ndohbothoods 
^^lidi coordinate land use and tranqiortBlion with <^en space systems fis 
recreation and ecological restoratiai. 

Action j) Adc^ a policy or inqilement a prc^ram that creates environmentally 
beneficial jobs in shuns and/or low-income nd^ibrarhooda. 



URBAN NATURE 
Action 10 Ensure that there is an accessible public park or recrealimial open 
space within half-a-Jdlometa: c^ every dty resident by 2015. 

Ac^ly^ Gimduct an inventtsy of existing canopy coverage in the dty; and, then 
establish a goal based rai ecological and cranmunity considerations to plant and 
maintain canopy coverage in not less than fifty per cent of all available sidewalk 
planting sites. 

Aiasy: ii Pass legislation that protects critical habitat corridors and other key 
habitat characteristics (e.g. water features, fbod-bearii^ plants, shdtei Its wildlife, 
use of natnv species, etc) finm unaiia i ain ahTi. developmenL 

TRANSPORTATrON 

Actian ly Develop and in^dement a policy vduch expands affordable public 
trani^iortation coverage to witbin halti-Hlomctcr of all dty rcaidcnts in ten years, 
Adian r^ Pom a law or inqilemcnt a program that eliminates kadcd gasoline 
(udvTc it is still used); phases down sulfur Icvds in dicsd and gasoline iuds, 
concurrent with ijung advanced enussion controls on all buses, t&xUi and public 
fleeta to reduce paitiadate matter and unog-fbrming emisuons &om those fleets 
by fifly per cent in seven years. 

Atiirm 15 Inqilement a policy to reduce the percoiti^ of commute trips by un^ 
occupancy vehidei by ten per cent in seven years. 

ENVIRONMENTAL HEALTH 

.■■ Every year, identify <me product, chemical, or confound that is used 

within the dty tl^ rgiresenta the greatest risk to human health and adopt a law 
and provide incentives to reduce or ■*!■"■■" ai^* its use by the munic^al govemmoit. 
Jc^^/c .' ,' Promote the public health and environmental benefits of supporting 
locally grown oxsanic foods. Ensuie that twenty per cent of all dty facilities 
^nduding idiotds) serve locally grown and organic Ibod within sevoi years. 
Action i3 Estabhsh an Air Qjja^ Index (AQJ] to measure the level of air 
pollution and s^ the goal of reducing by ten per cent in seven yeajs the number 
of days categorized in the Acg range as "unhealthy'* <* 'Tiazardous-" 

WATER 

Actum ig Devck^ polides to increase adequate access to safe drinking water, 

aiming at access for aU by 20x5. For dties with potable water consunqAion 

greater than 100 liters per c^jita. per day, adopt and implement pdidcs to reduce 

consunqjtion by ten per cent by H015, 

i^^^^^ ^-'< Protect the codogical integrity of the dty^ primary drinking water 

sources (i.e., aquiftrs, rivers, lakes, wetlands and associated ecosystems). 

r' ' ' Adopt munidpal wastewater management guidelines and reduce the 

volume rfiutfreated wastewater discharges by ten per cent in seven years throup^ 

the eitpandeduse of recycled water and the implementation cf a sustainable urban 

watershed [danning process that indudes partic^nts f£ aU affected conununides 

and is baaed on sound eamrmic, social, and environmental princ^des. 



end'ix A/1.' Urhon Environmental Accords 
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Appendix N: How To Use BioDiesel 



The American Society forTesting and Materials (ASTM) has developed specifications for B- 1 00 that will be blended 
with diesel fuel to make low-level biodiesel blends. ASTM specification D675 1 -03 is intended to ensure the quality 
of biodiesel used in the United States, and any biodiesel used for blending should meet this specification. Biodiesel 
meeting ASTM D675 1 -03 is also legally registered as a fuel and fuel additive with the U.S. Environmental Protection 
Agency. In addition, the National Biodiesel Board has instituted a BQ-9000 quality assurance program for biodiesel 
producers and marketers. 



Technical Recommendations for B-20 Fleet Use'*^' 
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Ensure the biodiesel meets the ASTM specification for pure biodiesel (ASTM D 6751) before 
blending with petrodlesel. 

Purchase biodiesel and biodiesel blends only from companies that have been registered under the BQ- 
9000 fuel quality program. 

Ensure the B-20 blend meets properties for ASTM D 975, Standard Specification for Diesel Fuel 

Oils or the ASTM specification for B-20 once It Is approved. 

Ensure your B-20 supplier provides a homogenous product. 

Avoid long term storage of B-20 to prevent degradation. 

Biodiesel should be used within six months. If using B-20 in seasonal operations where fuel is not used 
within 6 months, consider storage-enhancing additives or flushing with diesel fuel prior to storage. 
Prior to transitioning to B-20, tanks should be cleaned and free from sediment and water. 

Check for water and drain regularly if needed. Monitor for microbial growth and treat with biocides as 
recommended by the biocide manufacturer See the NREL Biodiesel Storage and Handling Guidelines for 
further information http://www.nrel.gov/vehiclesandfuels/npbf/pdfs/tp36 1 82.pdf 

Be Aware of the Fuel Filters upon Initial Use 

Fuel filters on the vehicles and in the delivery system may need to be changed more frequently upon initial 
B-20 use. Biodiesel and biodiesel blends have excellent cleaning properties. The use of B-20 can dissolve 
sediments in the fuel system and result in the need to change filters more frequently when first using 
biodiesel until the whole system has been cleaned of the deposits left by the petrodiesel. 

Be aware of B-20*s cold weather properties and take appropriate precautions. 

When operating in winter climates, use winter-blended diesel fuel. If B-20 is to be used in winter months, 
make sure the B-20 cloud point is adequate for the geographical region and time of year the fuel will be 
used. 

Perform regularly scheduled maintenance 

as dictated by the engine operation and maintenance manual. 

Be aware of blodlesel*s compatibility with engine components. 

The switch to low sulfur diesel fuel has caused most OEMs to switch to components suitable for use with 
biodiesel, but users should contact their OEM for specific information. In general, pure biodiesel will soften 
and degrade certain types of elastomers and natural rubber compounds overtime. Using high percent 
blends can impact fuel system components (primarily fuel hoses and fuel pump seals) that contain elastomer 
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compounds incompatible with biodiesel. Manufacturers recommend that natural or butyl rubbers not be 
allowed to come in contact with pure biodiesel. Blends of B-20 or lower have not exhibited elastomer 
degradation and need no changes. If a fuel system does contain these materials and users wish to fuel with 
blends over B-20, replacement with compatible elastomers is recommended. 

Wipe painted surfaces Immediately when using biodiesel. 

Since biodiesel is a good solvent, it can, if left on a painted surface long enough, dissolve certain types of 
paints. Therefore, it is recommended to wipe any biodiesel or biodiesel blend spills from painted surfaces 
immediately 

Store biodiesel or biodiesel blend soaked rags In a safety can to avoid spontaneous combustion. 
Biodiesel soaked rags should be stored in a safety can or dried individually to avoid the potential for 
spontaneous combustion. Biodiesel is made from vegetable oils or animal fats that can oxidize and degrade 
over time. This oxidizing process can produce heat. In some environments a pile of oil- soaked rags can 
develop enough heat to result in a spontaneous fire. 



''^ National Biodiesel Board, "Technical Recommendations for the Use of B-20", June 2005, www.biodiesel, org. Accessed October 

2005, authored by the B-20 Fleet EvaluationTeam, B-20 Fleet Evaluation Team Members: Cummins, John Deere, International Truck 
and Engine Corp, DaimlerChryslen Caterpillar; Ford Motor Company General Motors, Department of Defense, Siemens, Delphi 
Automotive Systems, VolksYv-agen, Engine Manufacturers Association, MARC-IV Consulting ASG Renaissance, Bosch, FleetGuard, 
NREL, BMW of North America MackTrucks, Stanadyne Automotive Corporation, Suncon CNH Global, Parker-Hannifin-Racor 
Division, and DENSO International America, 

'^ National Biodiesel Board, "Biodiesel Usage Checklist", vvVvw.biodiesel, org. Accessed October 2005, 
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sun, water wind turbines, field, www.epa.gov/greenpower/whatis/renewableenergy.htm 

Worcester City Hall, http://flickrcom/photos/supergeorgina 

City Manager http://ci.worcesterma.us/ 

Kyoto Protocol, Amherst, MA Climate Action Plan October 2005 

Northeast, Amherst, MA Climate Action Plan October 2005 

Fall Road, Amherst, MA Climate Action Plan October 2005 

ICLEI logo, http://www.iclei.org/index.php?id=global-about-iclei 

CCP logo, http://www.iclei.org/index.php?id=800 

Earth, Earth Sciences and Image Analysis Laboratory NASA Johnson Space Center 

Light bulbs, Somerville, MA Climate Action Plan July 2003 

Traffic Light, Somerville, MA Climate Action Plan July 2003 

Energy Star logo, Amherst, MA Climate Action Plan October 2005 

Passive Solar Room, Somerville, MA Climate Action Plan July 2003 

Renewable Energy, www.recworcesterorg/cleanenergy 

MTC Clean Energy Choice Poster 2005 

Passive Solar Alternative Energy Store's solar heat powerpoint 2006 

Solar heating at Houghton Apts, Alternative Energy Store's solar heat powerpoint 2006 

Water operations logo. City of Worcester 2005 Water Quality Report 

Wind turbine, unknown 

Solar PV panels, unknown 

UBWPAD logo, www.ubwpad.org 

Traffic Congestion, Comstock.com 

Car Somerville, MA Climate Action Plan July 2003 

Biker Somerville, MA Climate Action Plan July 2003 

Pedestrian signal, Somerville, MA Climate Action Plan July 2003 

Two posters from WRTA 

Recycle symbol, www.redrivercatalog.com/browse/greenpixintro.htm 

Recycle bin, www.artvex.com/browse. php?p=Household/Recycle_Bins 

WorcesterYouth Make Compost Bins, Regional Environmental Council 

Cirl Planting, Regional Environmental Council 

Cambridge City Hall RoofTop, Chicago's Creen Building Agenda 2005 

YouthCROW group. Regional Environmental Council 

YouthCROW harvesting. Regional Environmental Council 

Harvest, Regional Environmental Council 
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ClirnsiiB Aciion PJsin 



aKe actions 



at wlirreduce energy 
consumption, greenhouse gas (GHG) 
emissions and increase the use of clean, 
renewable energy. 



^ 



Why JB in 9 UUrneiie Ac 

Jrrjponsini? 



m 




oca 



esponse to: 



-Climate Change 

- Rising Energy Costs 

- Enen 



-Air Quality Related Health Issues 



Why JB i'ne UUrneiie Ac 

Jrnponcini? 



m 



ca ns Tor a agpp^ge in ine way 
Worcester values the environment. 

It focuses on how the City, through its own 
actions, canJbie e leader in the red' 



greenhouse gases. ^^^^^/^^ 

'ealistic and m 



^ 



CI513 rBcJuacJon 



■^ 



Why JB i'ne UUrneiie Ac 

Jrnponsini? 



m 



i iD n if i ca n HI i i l^^lK l n 6 U r efforts relateoto the 
Cities for Climate Protection Campaign (CCP). 
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City of Worcester's Climate Action Milestones 

- Oct. 2003: City Council adopts resolution to join the CCP. 

- Apr. 2004: City completes greenhouse gas emissions inventory. 

- Mar. 2005 : City Council adopts 20% ^' — '' 

!010 resolution. •^■^^ 

ity Manager appoints E naiaBMte sk Forc ^HOiiiaj res 
y Consultant to di 
tse GHG reduction targe^^^^^^^_ 

:006: Internal review of draft ClimatWHI^ffl^P 

- J an. 2007: Clima te Action Plan transmitted to City Council. 



Action Plan a 
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ovv vvsis the UWmBlB^AWuon 

DevBlopBcJ? 
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The Energy Task Force (ETF) was created in February of 2006 with the City 
Manager's appointment of a 14-member task force consisting of 
knowledgeable representatives from our local utilities, environmental 
organizations, universities and municipal operations. The ETF is chaired by 
Dr. Stephen Willand, Director of the Division of Workforce Development and 
staffed by Carissa Williams the City's Energy Consultant: 



ETF Members: 

- NSTAR: Brian Blood 

- National Grid: Peter Russo 

- Worcester Regional Transit Authority: John Carney 

- JVIass Energy Consumer Alliance: Larry Chretien 
ty of Worcester DPW&P: Bob Fiore, Joan Rugg & Eric Twickler 

- Worcester Public Schools: Jeff Lassey, Gene Olearczv' 



KP^nsiaSPSraj^^ijiiiaJj 



„ luncil: Peggy Midda 
City of Worcester Purchasing Department: John Orrell 
'Conservation Services Group: Adam Parker 
City of Worcester Division of Workforce Development: Dr. Stephen Willand (ETF Chair). 
Worcester Regional Airport Commission: Joseph Zwirblia, 
Carissa Williams, Energy Consultant (staff). 



Surnrnsiry of Proposec. 
HG RsductJ on iVJesiBur 
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Hire an EnBrgy Manager to oversee the consideration of 
ETF's 17 GHG reduction measures: 

- Energy Efficiency 

■ Changing Incandescent Lights to LEDs. 

■ Use more efficient lights in Pearl / Elm Garage. 
Launch a Change-a-Light Campaign. 

- Renewable Energy ■■ "^ 



:auncna Clean Energy Choice Campaj 

Purchase Rene|fl^J^£nergy Certificates. 

f^ Assess the feasibility of hydro and solar power at the water 
filtration plant. ' 

■ Assess the feasibility of incorporating solar and wind power at 
new North High. 



Surnrnsiry of Proposec. 
HG RsductJ on iVJesiBur 



■::> 



- Vehic e F eet and Transpofiation 

■ 5-Minute Shut-off 

■ Increase municipal fleet fuel 

■ Alternative fuel use pilot at Hope Cemetery 

■ Employee Car Poolin g 

- Waste Recycli. . 

■ Encourage RecyclThg at Apartment Complexes 

■ Increase Residentia RecycingRate 
Implemsfii^Fte^yeling at Schools 

immunity Oi 



I Energy and^Wimate InfuWWlion on the City Website 

Hold an energy fair and participate in the annual Earth Day fair ^ 

■ Collaboration with local universities and partner with local organization. 




bout This Pr 
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This pre seni^ T on wnne iirsi siep lowar 
implementingTne Climate Action Plan. 

The profigsad implementation strategy that follows 
is focused on the most time and cost effective wa^ 
to achieve the ETF's and City Councr 
within our municipal context. ^ — 




2010 Tsirgsi 
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unicip 



reduction target: 

■ Decrease greenhouse 
gas emissions (GHG) to 
11% below 2002 levels. 

City Council's 20% clean, 
renewable electric energy 
target: 



ncrease th 
clean, rei 

electricity 

municipal consumption. 



Increase residential waste 
recycling rate from 27% to 
33%. 

Achieve a 3% household 
participation rate in the 
Green Energy Choice 
Program (clean, renewable 
■ trie energy prograr ' 



llfjl^ 



hieving 
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11% JVIunicipal GHG r^Bcluaiion Tsirg 
20% by 2010 Clsan, Renswaibls Elsciriciry 



Proposed TTTTf) em ^tetom Actions: (FY-2007 / ^ 

- FY-2067' 

■ Hire a part-time Energy IVIanager. 

■ Propose green municipal policies and ordinances. 

■ Assess feasibility and purchase $25,000 worth of Renewable 
Energy Certificates. 

- Increase REC purchases to achieve 20% by 2010 clean, 
renewable electricity. 

- FY-2007 / 2008 -^-^ 

DeveWffand propose school waste recycling pla 

Assess tli^^i^iri of ETF's silS^S^ renewab e ei , 

me capture, hydro , solar and wind' 

- Decide which to imp ement and deve op imp ementation p an anj 
budget. ' 



cDsrgy JVJsinsi 



m(FV-2007): 

- Hire a part-time Energy IVIanagerto oversee plan implementation 
using Clean Energy Choice and Renewable Energy Certificate 
matching funds. 

■ Expand this position to full-time in later fiscal years as matching funds 
increase through program implementation. 

Role: 

- Climate Action Plan implementation, mo nitor ing and evaluation. 
=^ §upports the Energy Task Force. 

afits: 



iducWBi^easures and oroarammatic 



ntsunsTocLJs 
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- Point person for the City's Green initiatives and programs. 
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fBBn JVJunjcjpa 
Policies 2t Ordinsinc 
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Wind Energy Zoning Ordinance Amendment 

Green IVIunicipal Energy & Resource Efficiency Policies 
Regarding 

- Purchasing ^ 

- Buildings 

- Vehicle Fleets 



i-j 



-I iijgrjs 



rerri 



renewable energy pro' 

Green policies help City acRleve reduction targets 
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- Draft proi3t3sed implementation plan (FY-2007 / 08). 

■ Determine equipment and resources needed to implement a 
recycling program. 

■ Decide which products will be recycled. 

■ Adopt recycling plan. — 

- Full im pleme ntation (FY-2009 / 10) • 

Benefits:^ 

stimated to yield more than 2/3rds o fJhe tot " 
iiiuni 

tEMoe ent vfsyto educate residents on the importance o 
- recycling and encourage residential curbside recycling 
participation. 
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CJscin nJearricjry RssaJuiion *» 
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- Sets as a goal that 20% of the e ectricity used by 
municipal buildings and lighting come from clean, 

renewable sources by 2010. 

=J"his resolution made Worcester the largest city in the 
country and the first city in Massachusetts to pass a 
20% by 2010 clean ener^resolution. 
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.. Utility companies are aoie to comply, z^% (five 
perceirtage points) of this goal will be achieved by 
the Massachusetts Renewable Ene rgy Po rtfolio 
Standard (MA-RPS). j^ 

- MA-RPS sets a schedule for the minimum proportion of 
annual electrical energy sold from qualified clean, 

lewable sources. 

\\ at 3% fq 

By 2010 eectric. 

total yearly energy from clean, re n e wa blFld u roes . 



trsnecjy Tor Acrusvjn 
20% by 2010 



iven mat ovo win-oe asHPvea inrougn me ivia-kkS, the 
City of Wore^ter will have to contribute 15% through one 
of three actions: 

- Purchase Renewable Energy Certificates (RECs), 

- Generate our own clean renewable electricity through investments, 



- A combination of purchases and generation, 
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iraregy ror A\cnj9Vjng 
20% by 2010 



The Administration proposes a schedule of REG purchases 
to achieve our 20% by 2010 target. 

Benefits 

- Risk-free way to achieve municipal goal. 

■ Avoids getting into the clean, renewable electric generation business. 

B Maximizes leverage of matching funds. ^^^^^^■■^fr 

■ Provides funding for Energy Manager and other plammP^lnrano^ 

- Demonstrates clear leadership. 

■ Could be the largest city to achieve this target. 

Enable the City to market itself as t 
Commonwea thin a credib e way. 



ictor prodUHIBn' Ot Clean, renewable energy! 

ontributes about 1 5% (1 .6 percentage points) of the total 1 1 % 
reduction needed to achieve ETF's 2010 target. 1 



W&fssmimfSmImm 



r 



irDnsiSe 



;irrjplsSc3rjeirjo or R 

N88dBd TO AchiBVB 20% by 201 



Tab e 1 : ba?p^f»(iW-ia4b REC Purchase Schedu e 2007-2010 
City to prepare feasibility analysis for City Council 
consideration prior to actual expenditures. 



Fiscal Year 



2007 



2008 



2009 



Estimated REC 
Purcliase ($) 

Expenditures* 



$25,000 



$72,993* 



$145,985- 




% of total 

electricity 

consumption 

represented by 

REC purchases 



1 .4% 



4.0% 



8.0% 



MA-RPS 
Req. 



3.0% 



3.5% 



4.0% 



5.0% 







% clean, 
renewable of 




total elecxj^^ 
consumption 








4.4% 





7.5% 




20.0% 



2010 on 



Total 
FY 07-1 



^Subject to budget constraints and feasibility analysis. Purchases will also need 
to be adjusted annually, based on municipal electric consumption, to maintain 
20% clean, renewable electric purchases. 



$517,700* 
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ncourage Kecycimg i ^.. 

MeasuT^w. 

^ Goal: Increase the Residential Recycling Rate from 27% to 33% 

Encourage Local Universities and Businesses to make 
Renewable Energy Certificate Purchases. 

- Clark University has already purchased $10,000 of RECs. 

Vctively Market the Clean Energy Choice Program using 
% Change-A-Light program as a n incentive to 
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Goal: 3% household participation rate - ~2,000 households. 




